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FOR $2429, YOU CAN GET 
CUSTOM CONFIGURATION, 
SELF-DIAGNOSTIC SOFTWARE, 
A 30-DAY MONEY-RACK 
GUARANTEE AND 
NO-CHARGE ON-SITE SERVICE. 


our System 210 
different from all 
the rest. 

What we put 
behind it. And what 
we put in it. Because 
we build every one of these 
systems a little bit differently 
than everybody else. And we support 
them like nobody else. With some 
systems, you can buy an expensive 
service contract. With others, you’re 
lucky if you get a parent company 
with a permanent address. 

But with our System 210, you get 
the most complete package of service 
and support in the industry. And you 
get it at absolutely no charged 

To begin with, when you buy from 
us, we give you a personal account 
representative. Who gets to know 
everything about you and your system. 

In case you ever have a problem, 
we back you up with multiple levels 
of support. 

For example, our self-diagnostic 
software. And our toll-free technical 
support hotline. Between these two, 


These days, there are literally 
dozens of 286 systems to 
choose from. 

But in a recent PC Week Poll 
of corporate buyers, it was the 
Dell system that was ranked 
Number 1 for overall customer 
satisfaction. 

Even at first glance, it’s easy 
to see that two things make 
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FOR MORE INFORMATION, CALL: 

1 - 800 - 387-5752 


All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. AService in remote 
locations will incur additional travel charges. Dell System is a registered trademark of Dell Computer Corporation. © 1989 DELL COMPUTER 
CORPORATION. ALL RIGHTS RESERVED. 


THE NEW 12.5 MHz 286 DELL SYSTEM® 210. 


STANDARD FEATURES: 

• 80286 microprocessor running at 
12.5 MHz. 

• Choice of 512 KB. 640 KB* 1 MB 
or 2 MB of RAM expandable to 
16 MB (6 MB on system board). 

•5.25" 1.2 MB or 3.5" 1.44 MB 
diskette drive. 

• Socket for Intel 80287 math 
co-processor. 

• Integrated diskette and high 
performance 16-bit VGA video 
controller on system board. 

• L1M 4.0 support for memory over 
1 MB. 


• ftige mode interleaved memory 
architecture. 

• Integrated high performance hard 
disk interface on system board. 

• Enhanced 101 -key keyboard. 

• 1 parallel and 2 serial ports. 

• 3 full-sized 16-bit AT expansion 
slots available. 

OPTIONS: 

• 40 MB or 150 MB tape drives. 

• Intel 80287 math co-processor. 

• 128 KB RAM upgrade kit. 

• 512 KB RAM upgrade kit. 

• 2 MB RAM upgrade kit. 


A Extended. Service Plan also available. 


System 

210 With Monitor 


Hard 


VGA 

Super 

Disk 

VGA 

Colour 

VGA 

Drives 

Mono 

Plus 

Colour 


512 KB 

512 KB 

512 KB 


RAM 

RAM 

RAM 

20 MB 

$2,429 

$2,849 

$2,999 

40 MB 

$2,719 

$3,139 

$3,289 

100 MB 

$3,569 

$3,989 

$4,139 


All the above systems come with 
5 12 KB RAM. 

*640 KB versions available for an 
additional $120.00. 


we can resolve 90% of your problems 
right away. 

And we can take care of the 
other 10% by the next business day. 
With every system, you get next-day 
deskside service provided by a Dell 
Computer Corporation technician. 


EVERY GUARANTEE 
HAS A GREAT 
COMPUTER 
BEHIND IT. 


One of the reasons we can afford 
to give you so much support is that 
our systems need almost no support 
at all. 

We assemble the System 210 right 
here in Canada. We build every 
system to the highest standard of 
quality. And we custom configure it 
to your exact specifications. From 
the system board up. 

And as you can see, we’ve left 
nothing out. At $2429 even the most 
basic configuration gives you 512 KB 
of RAM, a 20 MB hard drive, and a 
VGA monochrome monitor. 

Besides the support we already 
described, the System 210 also comes 
with a guarantee you won’t find any- 
where else: Try it in your office for 30 
days. If you aren’t completely satisfied— 
for any reason— even if the case colour 
doesn’t match your office— send it 
back. And we’ll refund your money. 
With no questions asked. 

If you’d rather not tie up your money 
in the first place, a lease plan can be 
designed to fit the exact needs of your 
business. 

So it doesn’t matter whether you’re 
looking for the best 286 system, the 
best price, or the best support plan in 
the industry. 

Just give us a call. 

And we’ll send you all three. In 
the same box. 


DELL 

COMPUTER 
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Tecmar Tape Back-up Systems. They Give You The 


Confidence of Knowing What's Behind You is Never History 


Tecmar QT tape back-up units give users the Tecmar QT tape back-up systems. Always 
confidence to plow ahead with their work. look to the leader when you’re looking for 

That’s because they never have to worry someone to back you up. 


about losing any. 


Call EMJ today to find out more about our 


All Tecmar QT back-ups are easy to use and great service and support on the complete 
totally compatible. They can fit right in IBM line-up of Tecmar QT tape back-up units. 

PC’s, AT’s or PS/2’s or work as portable units You’ll soon see what EMJ care and 


on their own. 


competence is all about. 


Each system in Tecmar’s entire spectrum from EMJ Data Systems. We’re Canada’s High 
60 to 150MB can be shared among several Performance Distributor because we treat 

users through a host adapter board. And each and every customer the only way we 

each QT system ships with the famous QTOS know how. With honesty, courtesy and with 

menu driven software or is open to usage excellent support and value on computer 

with the industry-standard software of Systos. products that people ask for from coast to 

They’re also compatible with popular coast, 

operating systems like Xenix, Unix, QNX and 
more. 


HEAD OFFICE: BRANCHES: 

GUELPH Vancouver Calgary Winnipeg Toronto Montreal Halitax 

(519) 837-2444 (604) 875-9344 (403) 229-1535 (204) 949-0055 (416) 454-2940 (514) 745-4500 (902) 835-1621 

FAX (519) 836-1914 FAX (604) 875-6393 FAX (403) 244-4469 FAX (204) 949-0063 FAX (514) 745-2886 FAX (902) 835-9127 

‘TOLL FREE (Man., Ont., Qua, N.B, N.S., P.E.I.): 1-800-265-7212 (BC„ Alta.): 1-800-663-9048 


IF YOU CAN'T CALL, 
PLEASE WRITE. 


Regardless of who you are or 
what your needs Dell designs 
and builds computer systems to 
satisfy you personally. 

Because we communicate 
directly with every one of our 
customers we can individually 
configure each system for each 
user. That’s the direct advantage 
and one of the reasons Dell 
computers have dominated 
customer satisfaction polls for 
the last two years. 


On the back of this card 
you’ll find a listing of the com- 
plete lineup of Dell Systems. For 
more information on any one of 
these just send in the card below. 
Or call our Toronto office toll-free. 


DELL 

COMPUTER 

CORPORATION 


1 - 800 - 387-5752 
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THE DELL SYSTEM- 220 

20 MHz 286 


The 80286-based Dell System 220 is a fast, 
powerful executive workstation. Running at 
20 MHz. the System 220 actually outperforms 
many Intel 386- based computers while selling 
for half their price. And you don’t have to 
sacrifice performance or expandability to put 
a small footprint system on your desk. The 
System 220’s highly- integrated design, with a 
number of built-in controllers, frees all three 
full-sized expansion slots for future expanda- 
bility, adds system reliability, and reduces the 
cost of expansion. 


System 220 With Monitor 


Disk Drives 

VGA Mono 

VGA Colour 
Plus 

One Diskette 
Drive 

$3,269 

$3,699 

40 MB-29 ms 
Hard Disk 

$4,259 

$4,689 

100 MB- 
25 ms 
Hard Disk 

$5,119 

$5,539 



THE DELL SYSTEM® 310 

20 MHz 386 


For business users who need a 386 system, this 
is the best combination of performance and 
value available. Running at 20 MHz, this 32-bit 
system is faster than the IBM PS/2 A Model 70 
and the Compaq A 386/ 20e. Since it has the 
same high performance disk drives and Intel A 
Advanced 82 385 Cache Memory Controller as 
our System 325, it brings a new level of per- 
formance to complex spreadsheets and data- 
bases. As you might expect, it runs windowed 
software at extremely high speed. It’s also well- 
suited for desktop publishing applications, or 
as a network file server. 


System 310 With Monitor & Adapter 


Hard 

Disk Drives 

VGA Mono 

VGA Colour 
Plus 

40 MB-29 ms 

$5,399 

$5,829 

100 MB-25 ms 
IDE 

$6,249 

$6,679 

150 MB-18 ms 
ESDI 

$6,959 

$7,389 

322 MB-18 ms 
ESDI 

$8,099 

$8,519 



THE DELL SYSTEM® 316 

16 MHz 386SX™ 


The System 316 is a full-featured system designed 
to give you uncompromising 386/16 MHz per- 
formance. But for a price that’s somewhere in 
the neighbourhood of a 286-based system. The 
System 316 has a total of seven open slots. Leav- 
ing you enough room to add modems or net- 
work cards, fax boards, high-performance graphics 
cards or tape backups. If the System 316 is 
beginning to sound like the perfect business com- 
puter, it’s because it is. How perfect, though, is 
entirely up to you. Because every 316 is custom 
configured to give users exactly what they need. 


System 316 With Monitor &. Adapter 


Hard 

Disk Drives 

VGA Mono 

VGA Colour 
Plus' 

40 MB-29 ms 
IDE 

$4,119 

$4,549 

100 MB-25 ms 
IDE 

$4,969 

$5,399 

150 MB-18 ms 
ESDI 

$5,679 

$6,109 

322 MB-18 ms 
ESDI 

$6,819 

$7,249 



THE DELL SYSTEM* 325 

25 MHz 386 


When you need the highest possible perfor- 
mance of any 386, this is the technology of 
choice. Running at 25 MHz. the System 325 is 
faster than the Compaq A 386/25. Besides un- 
equaled speed, it also offers Intel’s A Advanced 
82385 Cache Memory Controller and high 
performance disk drives. As a result, it gives 
you workstation-level performance for CAD/ 
CAM and desktop publishing applications. It’s 
also especially effective as a network file server, 
and more than capable of handling the most 
complex spreadsheets and databases. 

System 325 With Monitor &. Adapter 


Hard 

Disk Drives 

VGA Mono 

VGA Colour 
Plus 

40 MB-29 ms 
IDE 

$6,959 

$7,389 

100 MB-25 ms 
IDE 

$ 7,809 

$ 8,239 

150 MB-18 ms 
ESDI 

$ 8,519 

$ 8.949 

322 MB-18 ms 
ESDI 

$ 9,659 

$10,089 


All prices and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. Service in remote locations will incur additional travel charges. A IBM PC/AT and 
PS/2 are owned by International Business Machines. Compaq and Intel are trademarks of their respective companies. 386 and 386SX are trademarks of Intel Corporation. 

© 1989 DELL COMPUTER CORPORATION. ALL RIGHTS RESERVED. 
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For more information on the full line of Dell j 

high-performance 286 and 386 systems, simply 
complete and mail us this card. 

We also offer a full line of software, peripherals, I 

enhancement products and networking solutions l 

for your one-stop shopping convenience. | 

I 

Name: 

f 

Title: 

[ 

Address: | 

Company: j 

Postal 

City: Prov.: Code: I 


Phone: Business ( ) 

I’m most interested in: 

□ 286-based systems 
EH 386 -based systems 

EH Other 

l am interested in computer products for: 
EH Home Use 
EH Business Use 

1 am an: 

□ End-User 

EH Computer Consultant 
EH Reseller 

□ Corporate Purchaser 

□ DP/MIS Manager 


Home ( ) 1 

My requirement is: 

EH Immediate 

[H 1-3 months | 

EH Over 3 months 

□ Information only 

How many PCs do you (your company) plan 
to purchase in the next twelve (12) months? . 

□ 1-10 ' 

□ 11-20 | 

□ Over 21 

Please send material in: 

EH English EH French 


CM 

O 

CD 
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For more information on the full line of Dell 
high-performance 286 and 386 systems, simply 
complete and mail us this card. 

We also offer a full line of software, peripherals, 
enhancement products and networking solutions 
for your one-stop shopping convenience. 


Name:. 


Title: 

Address:. 


Company: 

City: Prov.: 

Phone: Business ( ) 

I’m most interested in: 

EH 286-based systems 
EH 386 -based systems 
E] Other 

1 am interested in computer products for: 

□ Home Use 
EH Business Use 

I am an: 

EH End-User 

□ Computer Consultant 
EH Reseller 

□ Corporate Purchaser 
EH DP/MIS Manager 


Postal 

Code: 

Home ( ) 

My requirement is: 

EH Immediate 
EH 1-3 months 
EH Over 3 months 

□ Information only 

How many PCs do you (your company) plan 
to purchase in the next twelve (12) months? 

□ 1-10 
□ 11-20 
□ Over 21 

Please send material in: 

EH English EH French 
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FALL SHOWCASE 
COVER FEATURES 

Forinformadonabouttheproducts 
onthismonth’scover 
please use our Reader Service Card 
orcontactthecompanydirect. 

The BEST Perfoimer 286 from 
EXCELTRONIX 

433 Homer Avenue, Unit 12, 
Etobicoke, M8W4Y4 
(416)252-8543 FAX: 4 16- 252-5 124 
Contact: Andy Honl 

Circle #1 on Reader Service Card 

Instrument Cases from 
HAMMOND 

MANUFACTURING Co. Ltd. 

394 EdenburghRd.North, Guelph, 
OntarioNlHlE5 
(5 19) 822-2960or(4 16)456-3770 
FAX: 519-822-0715 
Contact: Dorothy Smith 
Circle #2 on Reader Service Card 

Digital Transmission Analyzer 
from HEWLETT PACKARD 

6877 Goreway Drive, Mississauga, 
Ontario L4V 1M8 

(416) 678-9430FAX: 416-678-9421 
Contact: PatFarrell 

Circle #3 on Reader Service Card 

Product Catalogue from 
CANADA REMOTE SYSTEMS 

1331 CrestlawnDrive.UnitD, 
Mississauga, Ontario L4W 2P9 
(416) 624-8 193 FAX: 4 16-624-8064 
Contact: BrendaBrown 
Circle#4 on Reader Service Card 

Replacement Data Display Tube 
from ECG CANADA 

(514) 685-5800 FAX: 514-685-5804 
(800) 361-3 198 (Quebec andEast) 
(800)361-2564 (WestandNfld.) 

Contact: Jo-AnnLovat 
Circle #5 on Reader Service Card 

Complete Analog ATE System 
from FERNBANK 
ELECTRONICS SYSTEMS 

Box 850, Sdttsville, Ontario K0A 3G0 
(613) 83 1-0761 FAX: 613-831-233 1 
Contact: RogerStone 
Circle #6 on Reader Service Card 

Chemtronics Environmentally 
Safe Products from 
PACO ELECTRONICS 

20Steelcase Road, Unit 10, 

Markham, OntarioL3R 1B2 
(416)475-0740FAX: 416-475-0464 
Contact: Don Cohen 
Circle#7on Reader Service Card 
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Stabilized Power Supplies, Part 2 

The basic theory of PSU design and how to prevent potential problems 

Ventura vs XPress 

A comparison of the two top contenders in publishing software. 

Techie’s Guide to C Programming, Part 11 

Steve Rimmer ’ s monthly programming guide. 

An Interview with Philippe Kahn 

A conversation with the founder of Borland International, Inc. 


PC Hardware Interfacing, Part 11 42 

Continuing our hardware series 



Variable Stabilized Power Supply 

Xenon Beacon 

Four-Way Chaser 
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.24 

.30 


For Your Information 6 
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COPYRIGHT 

All material is subject to worldwide 
copyright. PCB designs are copyright and 
may not be sold without permission. 

LIABILITY 

No responsibility whatever is accepted for 
failure of projects to perform for any 
reason, and no responsibility is accepted 
for any injury or damage caused by any 
fault in design. 

EDITORIAL QUERIES 

We cannot answer telephone queries. 
Written queries must be accompanied by a 
stamped, self-addressed envelope, relate to 
recent articles and must not involve the 
staff in any research. 

PCB SUPPLIERS 

We do not supply printed circuits or kits, 
and we do not keep track of availability. 
However, PCBs for projects are available 
from the following mail order sources: 
B-C-D Electronics, PO Box 6326, Stn. F., 
Hamilton, Ontario L9C 6L9. 

K.S.K. Associates, PO Box 266, Milton, 
Ontario L9T 4N9. 

Spectrum Electronics, 14 Knightswood 
Crescent, Brantford, Ontario N3R7E6. 


Article Changes 

Well, we had to delay two articles that were 
supposed to be in this issue. The amateur 
radio article will be held while we round up 
some equipment we didn’t want to miss. 
The AutoCAD article this month, which 
was to be on true 3D drafting, will have to 
wait until next month while we explore 
some new features that were discovered at 
the lastminute. Sorry about that. 

New Distributor 

Products available from Duncan Instru- 
ments in Weston, Ontario, will be dis- 
tributed in western Canada by Fairwest 
Sales Ltd., 1620 Main St., Vancouver, BC 
V6A 2W8, (604) 685-1473, Fax 681- 
7712. All shipments and invoices will be 
issued from Duncan Instruments, but or- 
ders may be placed viaFairwest Sales. 

New HP Test Set 

Hewlett-Packard’s HP 3784A digital- 
transmission analyzer is a rugged, com- 
pact, single-instrument solution to digital- 
transmission testing at 2, 8 and 34 Mbit/s, 
with combinedBER (bit error rate) and jit- 
ter measurements. Intended for telecom- 
equipment manufacturers and telecom- 
network operators, the unit is easily 
transported in the field, and can be rack 
mounted for automated-production test- 
ing. All error and jitter-performance 
measurements conform to current CCITT 
recommendations. The standard analyzer 
with BER measurements is just over 
$13,000 Canadian; added jitter-measure- 
ment capability is about $7,500 extra. 
Hewlett-Packard Canada, 6877 Goreway 
Drive, Mississauga, Ontario L4V 1M8, 
(416)678-9430. 

Circle No. 12 on Reader Service Card 

Would You Lie to a Computer? 

Research carried out at Georgia Tech 
recently is believed to be the fir st examina- 
tion of the validity of computerized job in- 
terviewing. Participants were interviewed 
by one of four techniques: a friendly 
human interviewer, a “cold” interviewer, 
paper & pencil application forms, or a 
computer. The researchers found a lot of 
exaggeration, in particular in the face-to- 
face situations; it was felt that the non-so- 
cial interview conditions — paper & pen- 
cil and computer — resulted in more 
honest responding. In other words, com- 
puterized interviewing may reduce the so- 
cial pressure to “make a good impression” 
with the interviewer, sometimes regard- 
lessof the truth. 
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For Your Information 



CAD Contest 

CADalyst magazine and Autodesk Inc. an- 
nounce the first contest to encourage the 
effective use of AutoCAD, AutoShade, 
AutoSolid and the new Autodesk 
Animator. The Autodesk Images Awards 
will be presented at A/E/C systems ’90, 
June 12-15, 1990, in Atlanta, Georgia. 
Entries will be judged on the basis of artis- 
tic merit, originality and additional criteria 
outlined in the entry form . There is no entry 
fee. Entrants will compete in six 
categories: practising professionals, 
presentation specialists, business graphics 
specialists, independent artists, faculty 
and grad students and undergrad students. 
These categories are divided into still and 
animated divisions. Any subject matter is 
permissible as long as the submission was 
created with Autodesk software. Anima- 
tion entries should be submitted on VHS 
videotape. Stills should be submitted as 
photographs. Entry forms can be obtained 
from Laurie Grant, CADalyst Publica- 
tions, 314 E. Holly, #106, Bellingham, 
Washington 98225, (604) 873-0517, or 
from Andrew Zarrillo, Public Relations 
Coordinator, Autodesk Inc., 2320 Marin- 
ship Way, Sausalito, California 94965, 
(415)332-2344, ext.4704. 

Circle No. 10 on Reader Service Card 

New Op Amp 

PMI announces the OP-249, a JFET 
precision op amp that features fast settling 
time (1.2us), high slew rate (22V/us) and 
low distortion. Theoffset voltage is 300u V 
maximum and offset drift is less than 
0.5uV/C. Applications include high per- 
formance D/A converters, precision DC 
circuits, high-speed signal conditioning, 
active filters and sample/hold circuits. 
Available in 8-pin ceramic or plastic DIP 
or TO-99 metal can. At PMI dealers, or 
contact Precision Monolithics Inc., 1500 
Space PArk Drive, PO Box 58020, Santa 
Clara, CA 95052-8020, (408) 727-9222, 
Fax 727-1550. 

Circle No. 1 1 on Reader Service Card 

Ahem... 

The mind reels. Our Almost Free 
AutoCAD disk for Release 9 (advertised in 
E&TT software sections as well as our 
other publications) contains a custom- 
written menu to replace the AutoCAD 
menu and make everything much faster 
and more convenient. However, a number 
of readers who don’t like reading closely 
have assumed that we’re selling 
E&TT November 1989 


AutoCAD (a $4000 value) for $19.95. 
This is not true. We do not sell AutoCAD. 
Not at 1/200 of its retail price. 

Our menu, however, is a real whiz- 
bang for both professionals and oc- 
casional users, and includes all kinds of 
nifty documentation about commands and 


menu structure that you can’t find without 
a lot of digging. And, yes, the menu for 
Release 10 really is on its way — it’s just 
that there’s a whole truckful of 3D com- 
mands that we’re trying to get organized 
as efficiently as possible. 

And yes, we’ll change the ad.. . 



Circle No. 14 on Reader Service Card 
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Variable 

Stabilized 

Power 

Sinriy 

AO-1 2V general-purpose 
regulated power supply. 


STEVE KNIGHT 


T he circuit diagram of the second 
project, a Variable Stabilized Power 
Supply, is shown in Fig. 1. Here a trans- 
former is required giving an output of 1 5 V 
to 18V at 2 A, plus a winding giving 5V to 
6V at a current of 10mA. The windings 
must be separate. A separate small trans- 
former can be used. 

The main secondary output from the 
transformer T1 is rectified by the bridge 
REC1 in the usual way and smoothed by 
capacitor C 1 . The peak voltage across C 1 
can be up to 25 V if you use an 18V trans- 
former and a minimum working voltage of 
35V should be selected. The capacitor 
specified has such a working level and a 
ripple rating of 3 A; this last figure is as im- 
portant as the former. 

This unregulated supply is connected 
to the regulator system consisting of in- 
tegrated circuit IC1 and the series pass 
transistor TR2, with its base bias control- 
led by TR1. IC1 is a high gain amplifier 
functioning as a differential comparator. 

The non-inverting input (pin 3) of 
IC 1 is fed from potentiometer VR1 which 
is connected across the Zener diode Dl. 
The Zener maintains a stable 13V across 
its ends; the slider of VR1 can therefore be 
varied between 0V and 13V. 

The inverting input (pin 2) to the IC1 
is connected to the stabilized output of the 
supply. Whatever the potential at the 
slider of VR1 happens to be, this is com- 
pared with the output potential and any 
difference is detected and amplified by 
IC1. 


The output of IC1 then adjusts the 
base voltage of TR1 in such a way that the 
difference is reduced (theoretically) to 
zero. Hence the output voltage is held at 
whatever voltage setting has been selected 
byVRl. 

A 13V reference Zener used as the out- 
put is always slightly less than this 
reference because of the drop across TR2. 
An output of up to 1 2 V can therefore be ob- 
tained. If the output tends to change for any 
reason, that change will be immediately 
corrected, so the output will be stabilized. 


Thermal Trip 

As this simple circuit does not incorporate 
a current limiting feature (as later designs 
will) a thermal trip XI is included in the 
positive feed line following the rectifier. 
This will trip at a current of 2 A so the unit 
will be protec tedagainstinadvertentshort- 
circuits or serious overload. 

You can, if you wish, replace this trip 
with a panel mounted 2A fuse. This saves 
a little money, but is not so convenient as 
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the trip and after a few blowouts, might 
lead to the insertion of a larger rated fuse 
because of the frustration, and so to more 
expensivedisasters. 

Diode D2 across the output terminals 
is also protective in that it prevents reverse 
high voltage spikes from being fed back 
into the unit from inductive loads such as 
motors. 

Negative Supply 

So that the unit can be adjusted down to 
zero volts, a negative supply line is 
provided (see Fig. 3.8). This is obtained 
from the additional secondary winding of 
thetransformerTl. 

After rectification by the single diode 
D3, smoothing is carried out by capacitor 
C2 and aZener diode D4 maintains a steady 
4.3 V feeding the negative supply pin (4) of 
IC 1 . The value of resistor R5 is given for the 
specified transformer; if you use an alterna- 
tive transformer where the secondary may 
be greater than 6V , you may have to modify 
this value to ensure that the Zener does not 
exceed its power rating (500m W) under no- 
load conditions. 

The actual current drawn from this 
negative rail is very small (about 3mA) 
and there is no problem with the ripple 
rating of capacitorC2. 

Construction 

The construction of the Variable Stabi- 
lized Power Supply is reasonably 
straightforward with most of the com- 
ponents mounted on a single printed cir- 
cuit board (PCB) . The full size copper foil 
master pattern for this board is shown in 
Fig. 2, together with the component 


positioning on the topside. 

There is no close packing of the parts , 
and unless you prefer to obtain your board 
ready made, it is a simple matter to make 
one for yourself using either etch-resistant 
transfers. 

When assembling the board, great care 
must be taken to ensure that the rectifier 
REC1 is correctly oriented. It can go in any 
one of four ways and only one is the right 
way. The same applies to the Zener diodes 
D1 and D4, the diodes D2 and D3, and the 
electrolytic capacitors. Notice that C2 has 
its positive end to the ground or chassis line. 

Fit Vero pins at positions XX, YY, 
TT, PQS and CBE for later wiring to the 
transformer Tl, the trip XI, the control 
potentiometer VR1, and the pass transis- 
tor TR2 respectively. Fit a corrugated 
T039 type heatsink to transistor TR1. 
Also fit pins to the plus and minus output 
points. Drill two boltholes atpoints K. 

A small heatsink for the rectifier 
REC1 itself is recommended if you are 
thinking of drawing currents up to 1.5 V 
for any extended period. This is a simple 
piece of 16 gauge aluminum 3" (76mm) 
long by 1 " (25mm) wide, bent as shown in 
Fig. 3 and secured to the rectifier by way of 
its central hole and a countersunk screw 
and nut. Do this before soldering the rec- 
tifier to the board. 

Once everything is on the board, it has 
to be fitted to the main aluminum heatsink 
which carries the power transistor TR2. 
The aluminum is cut, bent and drilled to 
the dimensions given in Fig. 4 and then 
sprayed matt black as for the earlier 
project. You can use your mica or 
silicone-rubber insulating washer as a 


PARTS LIST 

VARIABLE 
VOLTAGE UNIT 

Resistors 


R1 Ik5 

R2,3 .6k8 

R4 4k7 

R5 Ik8 

Potentiometer 

VRl 5k linear 

Capacitors 

Cl 2200u,35V 

C2 ,470u, 16V 

C3 220n 

C4 100u,25V 

Semiconductors 

D1 13 V lWzener 

D2,3 1N4001 

D4 4.3 V zener, 500m W 

TR1 BF Y 50, 2N22 1 9 npn 

TR2 2N3055.2N3771 npn 

IC1 74 lop amp 

REC1 2Abridgerectifier, VS247, 
etc 

Miscellaneous 

SI DPDT switch 

LP 1 Neon pilot light 

ME1 0-15V meter 


15-18V 2A transformer, plus5-6V 
50m A filament transformer 

Case, PCB , 2A circuit breaker, 
heatsink 



Fig. 1. The complete cicrcuit diagram for the 0-12V Variable StabilizedSupply. 
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Fig. 3. Mounting the small aluminum 
heatsink on the bridge rectifier. 


template for the transistor mounting holes , 
making sure there is adequate clearance 
round the base and emitter pins. 

The board is now placed against the 
heatsink and the two fixing hole positions 
marked through; keep the top edge of the 
board in line with the top edge of the heat- 
sink. None of this is particularly critical 
and can be j udged by eye well enough . 

The 2N3055 transistor should now be 
mounted on the aluminum , using the usual 
insulating bushes and washer. A soldering 
tag is fitted under the upper nut so that con- 
nection can be made to the collector (the 
case) of transistor TR2. 

Check that the transistor is not short- 


ing to the aluminum, and then solder 
flexible leads to the collector tag and the 
base and emitter pins for later connection 
to the board. Use three colours for this so 
as to avoid any future confusion . 

The board can now be screwed to the 
heatsink using half-inch spacers and the 
three leads from TR2 brought over the top 
edge of the board and soldered to the ap- 
propriate V ero pins at the points C (collec- 
tor), B (base) and E (emitter). Fig. 5 shows 
the general appearance of the completed 
mounting. 

Boxing Up 

The case mentioned in the components list 



F i g. 2. F ull- sized PCB foil master 
drawing, foil side and (below) the 
component side layout diagram. A 
small heatsink should be clipped 
ontoTRl. 
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Fig. 4. drilling details and dimensions of the main heatsink. 


makes an attractive housing for this power 
supply, but any alternative may be used 
provided it measures at least 8" (203mm) 
by 4" (102mm) by 6in. (152mm) back to 
front. The front panel carries the meter 
(which is optional — you may prefer to 
calibrate directly onto a panel scale), the 
thermal trip XI, the voltage control VR1, 
the power on/off switch and indicator neon 
and the DC output terminals. 

If you use the specified case, the 
transformer and the printed board should 
be mounted on the internal chassis 
provided with these cases in the positions 
indicated in the photographs. Exact plac- 
ings are not critical but should not be as far 
to the rear of the chassis as possible so that 
room is left for the inwardly projecting 
components mounted on the rear of the 
frontpanel. 

Interwiring 

A suggested frontpanel layout is shown in 
the photographs; lettering can be carried 
out using Letraset or other systems before 
mounting any of the components . W ith the 
internal chassis now screwed into the case, 
interwiring between the PCB, the trans- 
former secondaries and the panel can be 
quickly made; the panel interwiring is 
showninFig.6. 

A word at this point about the meter: 
the one used in the prototype is a moving- 
iron meter, scales 0-15V. These meters are 
quite cheap as analogue instruments go 
these days and the fact that the scale is non- 
linear and the movement does not have the 
smoothness found in more expensive 
moving-coil units is no great hardship in the 
present usage. Over the bulk of the scale 
length there is a good approximation to 
linearity, anyway, and it does till you what 
is coming outof die terminals. 

If you wish to use a moving-coil 
meter, you will have to hunt around to find 
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one scaled 0-15V (or thereabouts); alter- 
natively, you can rescale one of the many 
units available from parts stores. Choose a 
1 m A basic meter, then add a series resistor 
to convert it to a voltmeter to suit the new 
scaling. A small presetis useful here. 

You can if you wish, of course, omit 
the meter entirely and draw yourself a 
panelscalecalibratedO-12V (or0-15V). It 
is not a difficult job to mark a scale off 
against an external voltmeter as monitor. 

Testing 

There is little to go wrong with this simple 
power supply unit and it should work cor- 
recdy right away. If you want to get up to 
15V output, replace D1 with a 16V type, 
and you may have to replace D4 also with a 
4.7V type. Nothing else needs any 
modification. 

Typical voltage levels are shown in 



Fig. 5. Mounting the circuit board on 
the main heatsink. 

the circuit diagram of Fig. 3.8. These can 
be used as a guide if the unit does not work 
properly and will probably enable any 
gross fault to be quickly located. 

The most likely causes of difficulty are 
the old favorites of reversed diodes or 
electrolytics, so watch out for these par- 
ticularly. The output current is nominally 
1 .5 A as maximum , but 2 A can be drawn for 
periods not exceeding ten minutes or so. 


T 1 



TO RISf f SI 
AN () MAlNJlNPUT 


Fig. 6. Interwiring to the front panel mounted components. Letters relate to points on 
the PCB. 
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Great Display, Affordable Price, No Rough Edges 


FRANKLENK 

A TI Technologies has built a reputa- 
tion for good, low-cost video adap- 
ters. Its VGA Wonder card has been gain- 
ing wide acceptance as a moderately- 
priced extended VGA. Now ATI is top- 
ping itself, by introducing its cheapest 
VGAadapteryet — th eVGAEdge. 

The most significant feature of the 
VGA Edge, obviously, is its price — so 
let’s start with that. The VGA Edge will 
list for $469, which implies that it should 
sell “on the street” for little more than 
about $350 Canadian. That makes it com- 
petitive with 8-bit VGA cards from 
manufacturers such as Paradise. (For 
reference, ATTsown 16-bitVGAWonder 
card lists for $599 with 256K of memory 
on-board.) 

The VGA Edge seems largely identi- 
cal to the VGAWonder. It gives equally 
solid VGA compatibility, and supports all 
the software we could find that has a 
specific VGAWonder installation setting. 
What the VGA Edge does give up is en- 
tirely at the high end. Most obvious is its 
use of an 8-bit bus interface, as opposed to 
the VGA Wonder’s full 16-bit edge con- 
nector. This turns out to make very little 
difference. We benchmarked the VGA 
Edge to within an inch of its life, and 
couldn’t find more than a vanishingly 
small difference in screen response be- 
tween it and any of the 16-bit cards we’ve 
tried. (The sad fact is that neither the VGA 
standard nor the AT architecture are par- 
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ticularly well adapted to take advantage of 
a 16-bit video datapath.) 

The other chief limitation of the VGA 
Edge is on-board memory — just 256K, 
non-expandable. (The VGAWonder, by 
comparison, comes in both 256K and 
5 12K versions, with the former configura- 
tion being user-upgradable.) The low 
memory capacity eliminates some of the 
most advanced video modes, such as 
1024x768, or 256 colors at anything 
above 640x400 resolution. Nevertheless, 
the card handles all the usual VGA modes, 
plus 800x600 in 16 colors. That last one is 
really the most useful of the commonly- 
available extended modes, though it will 
require a multi-scanning monitor. 

We did in fact run Windows on the 
VGA Edge in the 800x600 mode (piped 
into the Sony Multi Scan HG monitor) 
with very good results. ATI’s custom 
Windows screen driver is one of the best 
we’ve seen. It provides notably fast screen 
redrawing, and is the very first hardware- 
specific driver we’ve seen that’s com- 
pletely free of Microsoft’s original 
gradient-dithering bug. (See last month’s 
feature on Display Hardware.) 

The VGA Edge 800x600 Windows 
driver, by the way, seems to work equally 
well with the original VGAWonder — 
which gives you an idea of how com- 
patible the two are. (Anyone who’s run- 
ning Designer or Corel Draw on a 
VGAWonder should definitely get after 


ATI for the updated driver.) 

Users still waiting to make the plunge 
into VGA should note that inexpensive 8- 
bit cards such as the VGA Edge allow 
them to move up to at least monochrome 
VGA for a total investment of no more 
than $500-$600. Color VGA monitors are 
coming down fast as well; even NEC now 
has low-end models such as the MultiSync 
2Dand2A. 

If that still sounds expensive, try it 
this way: consider an average AT com- 
patible, fully loaded with cheap mono- 
graphics for about $2000, or with mono 
VGA for $2200 — or with full color for 
maybe $2500 or so. Now that the PC final- 
ly has a video standard that makes sense, it 
makes even more sense to spend the few 
extrabucks to tie into it. 

In fact, if you’re willing to splurge for 
a multi-scanning monitor, we’d recom- 
mend throwing in another couple of 
hundred bucks more, and moving all the 
way up to a full-capacity extended-VGA 
adapter like the VGAWonder; the selec- 
tion of extended modes is worth it. 
However, if you just want nice straight-up 
VGA, with a workable 16-color 800x600 
mode thrown in for things like Windows 
or Ventura, the VGA Edge looks like an 
excellentaltemative. 

VGA Edge : $499 suggested list. From All 
TechnologiesInc,3761VictoriaParkAve, 
Scarborough, ON Ml W3S2 fphone 
(416)756-0718;Fax(416)756-0720. 
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No other training— in school, on the job, 
anywhere — shows you how to trouble- 
shoot and service computers like NRI 


HARD DISK 

20 megabyte hard disk drive you install 
internally for greater data storage 
capacity and data access speed. 


PACKARD BELL COMPUTER 

NEC V40 dual speed (4.77 MHZ/8 MHZ) CPU, 
640K RAM, 360K double-sided disk drive. 


MONITOR 

High-resolution, non-glare, 12 TTL 
monochrome monitor with tilt and 
swivel base. 



Only NRI walks you through the 
step-by-step assembly of a powerful 
XT-compatible computer system you 
keep— giving you the hands-on 
experience you need to work with, 
troubleshoot, and service all of today’s most 
widely used computer systems. You get all it 
takes to start a money-making career, even a 
business of your own in computer service. 

No doubt about it: The best way to learn to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. As you put the 
machine together, performing key tests and demonstrations at each stage of 
assembly, you see for yourself how each part of it works, what can go wrong, 
and how you can fix it. 

Only NRI— the leader in career-building, at-home electronics training for ^5 
years— gives you such practical, real-world computer servicing experience. Indeed, 
no other training— in school, on the job, anywhere— shows you how to trouble- 
sh(X)t and serv ice computers like NRI. 

You get in-demand computer servicing skills as you 
train with your own XT-compatible system— now 
with 20 meg hard drive 

With NRI's exclusive hands-on training, you actually build and keep the powerful new 
Packard Bell NXSSB PC/XT compatible computer, complete with (h()K RAM and 20 meg 
hard disk drive. 


moving from the fundamentals to 
sophisticated computer servicing 
techniques. Step by easy step, you 
get the kind of practical hands-on 
experience that makes you uniquely 
prepared to take adv antage of every 
opportunity in today’s top-growth 
field of computer serv ice. 

What's more — you learn at your own 
pace in your own home. No classroom 
pressures, no night school, no need to 
quit your present job until you’re ready 
to make your move. And all throughout 

your training, you have the full support of your personal NRI instructor and the NRI 
technical staff always ready to answer your questions and give you help whenever 
you need it. 

Your FREE NRI catalog tells more 

Send today for your free full-color catalog describing even aspect of NRI’s innovative 
computer training, as well as hands-on training in robotics, video/ audio servicing, 
electronic music technology, security electronics, data communications, and other 
growing high-tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 330 Progress Avenue, Scarborough, Ontario M IP 2Z5. 

PC/XT and XT arc registered trademarks of International Business Machines Corporation 


DIGITAL MULTIMETER 

Professional test instrument for 
quick and easy measurements. 


TECHNICAL MANUALS 

With professional programs and 
complete specs on Packard 
Bell computer. 


LESSONS 

Clearcut. illustrated 
texts build your 
understanding 
of computers 
step by step. 


SOFTWARE 

including MS-DOS, GW 
BASIC, word processing, 
database and spreadsheet 
programs. 


DISCOVERY LAB 

Complete breadboarding 
system to let you design and 
modify circuits, diagnose 
and repair faults. 


DIGITAL 
LOGIC 
PROBE 

Simplifies 
analyzing digital 
circuit operation. 


You start by assembling and testing the "intelligent” keyboard, move on to test 
the circuitry on the main logic board, install the power supply and 5 'A " disk drive, 
then interface your high-resolution monitor. But that’s not all. 

Only NRI gives you a top-rated micro with complete 
training built into the assembly process 

Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive— today’s most wanted computer peripheral— included in your course to 
dramatically increase your computer’s storage capacity while giving you lightning- 
quick data access. 

Having fully assembled your Packard Bell VX588, you take it through a complete 
series of diagnostic tests, mastering professional computer servicing techniques as you 
take command of the full power of the VX588’s high-speed V40 microprocessor. 

In no time at all, you have the confidence and the know-how* to wx>rk with, 
troublesh(X)t, and service even* computer on the market today. Indeed you have 
w hat it takes to step into a full-time, money-making career as an industry technician, 
even start a computer service business of your ow n. 

No experience needed, NRI builds it in 

You need no previous experience in computers or electronics to succeed with NRI. 
You start with the basics, follow ing easy-to-read instructions and diagrams, quickly 


mlmsSBM Schoo/ of 

Electronics 

6M* 

■inia 

1 n 

McGraw -Hill Continuing Education Center 

330 Progress Avenue, Scarborough. Ontario M1P2Z5. 


3^ Check one FREE catalog only 
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L ast month we gave a general overall 
survey of regulated power supplies 
and saw how the circuitry consists essen- 
tially of an automatic series control ele- 
ment which, in turn, is protected against 
overload by feedback control. 

This month we look at a series of cir- 
cuit systems which start with the simple 
Zener diode stabilizer and build up to hints 
and tips on the full blooded regulators 
available for fixed voltage applications in 
convenient integrated circuit form . 

Zener Stabilizer 

The Zener stabilizer is the most basic of all 
regulators. A Zener diode is essentially 
identical with the ordinary p-n junction 
diode, but is designed to operate con- 
tinuously in the reverse-bias condition 
beyond the point at which reverse break- 
down occurs; see Fig. 2.1. 

In an ordinary diode, great care has to 
be taken to ensure that the applied reverse 
voltage never gets close to, let alone ex- 
ceeds, the breakdown point. If it does and 
the condition is not immediately rectified, 
a very large reverse current will flow and 
the diode will bum itself out before you 
can say "Eek! " or words to that effect. 

Zeners, on the other hand, are 
deliberately operated with an applied 
reverse voltage which is greater than the 
breakdown, but with the proviso that the 
current through the junction is kept within 
bounds by the use of a resistance in series 
with the junction. Without such a limiter, 
the Zener will go the way of all flesh in a 
remarkably short space of time. 

The Zener voltage is usually marked 
on the body of the device; this can range 
from about 2.5V up to 200V. The values 
are marked off in the usual "preferred” 
series: 2.7, 3.0, 3.3V and so on, and in 
general have a tolerance of plus or minus 
5%. 

The cathode end of the Zener, like or- 
dinary diodes, is marked with a coloured 
band (and sometimes a "k" on circuit 
diagrams). Zeners also come in a range of 
power ratings, typically 400 or 500mW, 
1 .3 W, 5 W, 1 .3 W, 5 W, and 20W. 

The basic Zener stabilizer circuit is 
shown in Fig.2.2 where the essential com- 
ponents are resistor R and Zener diode Z. 
Notice that the diode has its cathode (k) 
connected to the positive rail. The trans- 
former Tl, bridge rectifier REC1 and 
reservoir capacitor C are components 
common to most power supplies and are 
not ourparticular concern here. 

At the particular voltage for which it 
has been designed, the Zener diode Z will 
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break down and thereafter, as Fig.2.1 
shows, the voltage across the junction will 
remain substantially constant, irrespec- 
tive of the (reverse) current flowing 
through it. This reverse flow is limited to a 
safe value by resistor R and, providing the 
applied voltage Vs does not drop below 
the breakdown level Vb, the Zener be- 
haves as a current reservoir. 

Referring to Fig. 2.2, it is not difficult 
to understand how the diode provides a 
constant output voltage Vo at terminals A 
and B in spite of variations in either the 
input voltage Vs or in the load current Io 
flowing through Rl. Suppose the input 
voltage across C increases for some 
reason, then the current through the Zener 
increases but as the voltage across it 
remains constant, the increase in voltage 
appears across R. 

If the input voltage falls, the Zener 
surrenders the extra current and the volt- 
age across R also falls. In either situation, 
the input variation is absorbed by resistor 
R and the output voltage is unaffected. 

Suppose now the load current Io in- 
creases for some reason. The Zener cur- 
rent will decrease by the same amount. 
Likewise, if the load current decreases, the 
Zener current will increase by the same 
amount. This time the Zener takes up the 
excess current and sheds the current dif- 
ference required by the load, so acting as a 
currentreservoir. 

Zener Selection 

Whenever you plan to use such a simple 
system (which is nevertheless sufficient 
and practical for quite a number of projects 
requiring a stable supply) a number of 
points have to be taken into consideration. 
We will illustrate with some typical 
figures. 

First, choose the Zener diode to suit 
the output voltage you want. For a 9V 
supply, you will use a 9. IV Zener, or two 
4.7V types in series will do. 

Then you will need to know what 
power rating is necessary. A 500mW 
(0.5W) Zener rated at 9.1V will be dis- 
sipating its maximum permissible power 
when the current through it is 0.5/9. 1 A, or 
55mA. Remember, W = V x I. Hence, 
under no circumstances must the Zener 
current Iz exceed 55m A. 

If you look at Fig. 2.2 again, the 
greatestZener currentflow will occur when 
the load Rl is removed; hence from a 
knowledge of what voltage you have across 
capacitor C, you can calculate the value of 
the series resistor R so that it is impossible 
foracurrentgreaterthan 55mA to flow. 
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Fig. 1 . Zener diode characteristics. 



Fig. 2. 2. The basic Zener regulator cir - 
cuit diagram. 


78 SERIES 79 SERIES 



COMMON INPUT 


Fig. 2.3. Pinout connectionsforTO220 
style 78179 series regulators. 



Fig. 2. 4. Basic circuit diagrams for the 
positive 78 series and the negative 79 
series. 


Suppose the input DC voltage across 
C is 15 V; this voltage, of course, must al- 
ways be greater than the output. Then to 
restrict I to 55mA, we can calculate resis- 
torRtobe(15-9.1)/55X10=107ohms. 

This is not a preferred value, so to 
play safe we go to a higher value (not 
lower) and choose 120 ohms. This value 
will restrict our maximum Zener current 
to 50mA whatever happens. 

Now, when the load (Rl) is con- 
nected, current Io will flow into it and cur- 
rent Iz will fall. If Iz falls too far (typically 
below a milliamp or so) the Zener actions 
ceases because the diode is no longer in its 
breakdown region. We must never allow 
the load to draw so much current that the 
Zener is starved; it won’t be damaged by 
this but it won ’ t be doing its job either. 

The greatest permissible load current 
is therefore Is-Iz(minimum). In our ex- 
ample above, this would reasonably be 
45mA. Always be generous with toleran- 
ces; never work things on their theoretical 
edges. 

So with this circuit we could draw any 
current from zero to about 45mA and the 
voltage would remain almost (but not 
quite) constant at 9.1V. The slight varia- 
tion occurs because the breakdown 
characteristic is not precisely a vertical 
line but exhibits a slight slope which is the 
same thing as saying the Zener has an in- 
temalresistance. 

Zener diodes rated at 5W and above 
are usually bolted to suitable heatsinks; 
0.5W and 1.3W types can generally go 
directly on to circuit boards without any 
additional heat precautions other than that 
provided by the board copper itself. 

Fixed Voltage Regulators 

Getting away from the simple Zener diode, 
the easiest way to build a stabilized power 
supply — provided you don’t want to vary 
theoutputvoltage — istouseoneormoreof 
the many integrated regulators now avail- 
able at prices ranging from fifty pence to a 
few pounds. Most of these regulators are 
housed in three-terminal T0220 or T03 
packages. 

The voltage ranges available cover 
most common applications; 5V for TTL 
logic systems and 12V to 24V for CMOS 
and operational amplifier projects. These 
regulators contain up to 20 transistors, two 
reference diodes and 20 resistors and are 
available in both positive and negative 
output polarities. 

The popular 78L and 79L series are 
housed in plastic T092 style cases and are 
made for low power applications where 
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Stabilized Power Supplies, Part 2 


the device is mounted directly onto a 
printed circuit board and there is normally 
no need for heatsinking. The maximum 
current rating for this series is 100mA and 
this is sufficient for most small project 
supplies. 

The 78 and 79 series proper are 
housed in plastic T0220 packages and are 
used where greater output currents are re- 
quired. The standard rating for the basic 
range is 1 A, but the 78S and the 78T series 
provide outputs of 2A and 3 A respective- 
ly. All types feature internal limiting and 
overloadprotection. 

The pin connections for these 
regulators are shown in Fig. 2.3; in all 
cases the heatsink surface is connected to 
the centre pin. When bolted to a heatsink, 
the usual insulated mounting must be used 
as for apower transistor. 

Although apart from the transformer 
and reservoir capacitor, the whole of regu- 
lated power supply is neatly built into the 
IC, a few precautions are necessary when- 
ever these devices are put to use. As men- 
tioned above, both positive and negative 
polarities are available, the 78 series for 
positive and the 79 series for negative. 
Basic circuits for both types are shown in 
Fig. 2.4(a) andFig. 2.4(b) respectively . 

The simplicity of these circuits is ap- 



Fig. 2.5. The addition of diode D2, typi- 
cally a 1N4148, gives a small increase 
in output. 



Fig. 2.7. Circuit diagram for improved 
regulation. 
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parent at once, but one or two points must 
be mentioned: the transformer current 
rating should be at least 1 .5 A (2.5 A for the 
78S series) and its voltage must be such 
that it is 2.5V to 3V above the specified 
output voltage. For example, the 7805 
provides an output of 5V +/- 0.2V, so it 
wants an input of about 8 V minimum . 

This input is derived from the reser- 
voir capacitor C 1 which in turn charges up 
to the peak value ( 1 .4 x RMS) of the trans- 
former output when no current is being 
drawn. This falls as the load current in- 
creases and it is possible for it to drop far 
enough for the regulating action to cease 
when a large current is being asked for. 
The output voltage is then no longer stabi- 
lized. There is also a drop of about IV in 
the rectifier. 

It is a good design point always to 
make the transformer RMS output 3V 
above the required DC output, so for the 
7805 (or 7905), 8V is O.K. The same ap- 
plies to all other regulators in the range. 

It is quite permissible, however, for 
the transformer output to be higher than 
that giving a 3 V differential relative to the 
stated output. In general, it may be any- 
thing up to 25 V, but this means, of course, 
that the drop across the regulator chip is 
unnecessarily high and the power dissipa- 


tion is consequently greater for a given 
current level. 

Ripple Rating 

Another point to watch is the ripple rating 
of C 1 ; this mustbe at least 1 A for the 78/79 
series or 2A for the 78S series. If you can 
make it 50 per cent higher, so m uch the bet- 
ter. 

The 220nF capacitor C2 should be 
placed as close to the relevant package 
pins as possible, not wired simply in paral- 
lel with Cl. Its job is to prevent any self- 
oscillation andreduce noise. 

On the output side there is nothing to 
be gained by making C4 greater than 
lOuF; a solid tantalum should be used in 
preference to an ordinary electrolytic. The 
diode D1 (a 1N4001 is suitable) protects 
the regulator against reverse voltages 
being applied at the output terminals. This 
might seem an unlikely event, but induc- 
tive devices in the connected circuitry can 
produce reverse voltage spikes at switch- 
off; capacitor C4 discharging suddenly 
into a short-circuit can also generate a 
short term negative voltage . 

It is the writer’s experience that these 
integrated regulators are very sensitive to 
reverse voltages. They are also sometimes 
sensitive to short-circuits on the output, 
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Fig. 2 .6. This circuit gives a large range of output voltages. 



kitshouldbe usedfor mounting the regulator IC. 
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something that occasionally happens even 
on the best organized electronics bench . 

The manufacturers claim that then- 
regulators are overload protected by 
automatic "foldback" if a short-circuit or 
excessive overload appears; that is, the 
current quickly drops back to a safe level 
after the overload is applied. For the 7805, 
for example, the short-circuit current is 
stated to be 750mA. 

Provided this actually happens, 
there’ s no problem, but the writer is aware 
from personal experience of at least two 
cases where the current rocketed to over 
2A and the devices were damaged. This 
was under deliberate test conditions and 
perhaps I was just unlucky. However, it 
does show that unless the regulator is 
being used in a piece of equipment where 
the load current is fixed, care should be 
taken where overload conditions might 
occur in the course of experimenting or 
setting things up. 

A heatsink is necessary for all 
regulators, except the 78L series. Normal- 
ly a piece of 16-gauge blackened 
aluminium measuring 100mm by 75mm 
will be sufficient; very often the instru- 
ment case itself can be used to extend the 
available area. If you buy a ready made 
finned heatsink, a rating of 4 to 5°C/W is 
suitable for the 78 series, but something a 
bit larger, say 3°C/W for the 78S (2A) 
series will be adequate. 

Changing the Output 

The fact that the 78/79 series of 
regulators are designed for fixed voltage 
applications in the range 5 V to 24 V does 
not mean that they cannot be made to 
provide odd intermediate voltage outputs 
such as 9 V, or that one needs to buy other 
than the 5 V type in order to get higher out- 
puts. This can be done by external adjust- 
ment to the internal reference diodes by 
way of the common terminal. 

For small increases, a diode or a small 
resistance can be used as show in Fig. 2.5. 
If a diode D2, typically a 1N4148, is 
placed in the common line, the output 
voltage will be increased by about 0.7V, 
equal to the forward voltage drop of the 
diode. A 7805 will therefore give an out- 
put of about 5.7V. Notice the polarity of 
the diode, it must be in the normal forward 
direction and would be reversed if used 
with a 7905. The same output can be ob- 
tained by using a resistor of about 1000 in 
place of the diode D2. 

This method is no use if substantial 
voltage increases are wanted, say, raising 
the output of a 5 V regulator to 9 V or more. 
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Fig . 2.9. Practical circuit diagram for a 0-25V5A stabilized supply. 



Fig. 2.10. Modification that enables the output to be reduced to zero. 


A better arrangement would be to use the 
system shown in Fig. 2.6. here the com- 
mon terminal is taken to a potential divider 
madeupofaresistorRl and preset VR1. 

With the values shown, theoutputcan 
be set to anything between about 5V and 
15 V using the 7805 package. The preset 
potentiometer VR1 is bypassed by 
capacitor C3 which improves the ripple 
rejection and diode D1 gives protection in 
the manner already discussed. A second 
diode D3 across the regulator itself 
prevents a reverse voltage developing be- 
tween input and output. The preset poten- 
tiometer VR1 should be set midway 
before switching on, and then carefully 
adjusted until the required output is ob- 
tained. 

It is NOT a good idea to put this con- 
trol on the front panel and use the circuit as 
an adjustable power supply. There are bet- 
ter ways of doing this and in any event the 
actual range of voltage available is 
restricted. 

An alternative method of adjustment 
is shown in Fig. 2.7. This is rather better 
than the previous method as it gives an im- 


proved regulation figure, here a transistor 
TR 1 , with an adjustable base voltage acts 
as an effective resistance in the regulator 
common connection. 

This arrangementprovides a measure 
of feedback, with gain, since a change in 
the output affects the base voltage of TR 1 
which in turn adjusts the feedback into the 
common terminal in such a direction that 
the change is reduced. With the values 
shown, a range of about 8 V to 12V is pos- 
sible using the 7805 regulator. 

The transistor has to be a PNP type 
and a 2N3906 or BC447 is suitable. For a 
7905 regulator (negative output) , an npn is 
needed and a 2N3904 or BC 107 is suitable 
here. The diode must also be reversed in 
this case, of course. 

Variable Voltage Regulators 

Regulators are available which are 
designed to provide an adjustable output 
over a wide range. These are usually found 
in T03 packaging and have to be mounted 
on heatsinks in the same way as power 
transistors. Commonly available types are 
the LM317K and the 338K, the 317K 
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providing an output adjustable from about 
1 .5 V to 36V at 1 .5 A, and the 338 providing 
a similar output range at a current of 5A. 

A basic practical circuit for the 3 17K 
is shown in Fig. 2.8 and is similar to that 
shown in Fig. 2.6 but with the values for 


R1 and VR1 being 180 ohms and 5000 
(5k) respectively. The range covered is 
from about 1 .5 V to 35 V at a current maxi- 
mum of about 1.5V to 35V at a current 
maximum of 1 .5 A, and this makes a useful 
variable stabilized supply for experimen 


talwork. 

It is possible to get down to zero volts 
output by providing a negative supply, but 
we will come to this aspect in due course. 
A 2°C/W heatsink is necessary; a piece of 
14-gauge blackened aluminium 150mm 
by 100mm is suitable. 

By using a 338K regulator, an output 
of about 1.5 V to 25 V at a current of 5 A can 
be obtained using the circuit of Fig 2.9. 
Here again the basic arrangement is 
similar to Fig. 2.8 but a switching system 
is introduced to break the output into two 
ranges: 1 .5 V to 1 5 V and 1 5 V to 25 V . 

The purpose of this range switching is 
to avoid excessive power dissipation in 
the regulator which would come about if 
large currents were being drawn at low 
output voltages. For instance, suppose the 
transformer provides a single output 
winding of 25V RMS.; this appears across 
the reservoir capacitor Cl as about 30V 
DC on average. 

If the output is set to, say 5V, then 
there is a drop across the 338K of 25V 
which, at a current of 5 A, represents a dis- 
sipation of 125W. This would call for a 
massive heatsink. By restricting the trans- 
former output to 16V or thereabouts on an 
output range of 1.5 V to 15 V, low voltage 
output levels, even at 5 A current, lead to a 
much lower internal dissipation. 

Getting Down to Zero 

It is not usually inconvenient that the out- 
puts of the circuits discussed above do not 
go down to zero, but if you are a purist who 
likes to see a complete range coverage on 
your power supply, a simple modification 
will put things right. The circuit arrange- 
ment to achieve this is shown in Fig. 2. 1 0. 

A small additional winding on the 
transformer of about 6V RMS is rectified 
by a single diode D4 and smoothed by 
capacitor C5. The current requirement is 
very small and a 470 uF capacitor is ade- 
quate. This then connects to the circuit 
systems of either Fig. 2.8 or Fig. 2.9; only 
the relevant connections are shown . 

A 3V Zener diode D5 is suitable for 
this circuit, but the value of resistor R may 
need adjustment depending upon the actui 
d.c. level you get from the rectifier. The 
notes at the beginning of this article should 
enable you to do this without difficulty . 

A 3 V Zener diode D5 is suitable for 
this circuit, but the value of resistor R may 
need adjustment depending upon the ac- 
tual DC level you get from the rectifier. 
The notes at the beginning of this article 
should enable you to do this without dif- 
ficulty. 



NEW FROM ATLAS 

B&K-Precision, exclusively represented in Canada by Atlas Electronics 
Limited, has introduced these new products: 






50 ,000T)HM S/VOLT 20,00!TOHMS/VCXT VDEO DISPLAY RES- MODEL 3001 AUDIO 
MULTIMETER MULTIMETER TORER/ANALYZER GENERATOR 

The Model 214 VOM features The cost effective Model 114 The Model 490 Video Display The Model 3001 is a low cost, 
50,000 Ohms/Volt DC, 37 ran- Volt Multimeter offers 24ran- Restorer/Analyzer tests and pocket size, 20 Hz-150kHz-fre- 
ges, and 4 1/2 inch mirrored ges, 20,000 Ohms/Volt DC, restores video display tubes in quency range unit and is ideal 
scale. It is diode and High- and 3 1/2 inch mirrored scale, minutes — on site. Ths unit is for either field service or hob- 
energy fuse protected and of- This compact, easily hand-held ideal for video, terminal, byist troubleshooting applica- 
tors an operating range of 0-50 size unit includes batteries and monitor, and TV CRTs. Ex- tions. Weighing only 7 ounces, 


degrees Celcius. A tilt stand, test leads, 
handle, batteries and test leads 
are included. 




elusive multiplex technique the 3001 offers selectable fea- 
tests all three guns of colour tures at an excellent price. 

CRT simultaneously under ac- 
tual operating conditions. 


550 MHz FREQUENCY 
COUNTER 


900 SERIE^TEMP- 
ERATURE METERS 

The three 900 series models 



5MHz SWEEP/FUNC- 


1201 TELEVISION 
FREQUENCY CON- 
VERTERS OO ULATOR 

The 1201 RS will convert TV or 


feature 3 1/2 digit LCD display, TION GENERATOR 

The low cost Model 1804 High and 9 volt battery operation. The Model 3026, 5 MHz video signals to virtually any TV 
frequency counter is an ideal The Model 920 Dual-Input Digi- Sweep/Function Generator of- or CATV channel and is 
counter for users seeking an tal Temperature Meter has two fers 5 digit LED frequency dis- designed for testing on broad- 
affordable, general purpose in- K-type thermocouple sensor play. It is a highly versatile sig- cast television and CATV chan- 
strument with a high frequency probes, the Model 910 features nal source that is able to pels and generating close-cir- 
range, Features include a 5Hz a single K-type thermocouple generate sine, square, triangle, cuit MATV signals It is both a 
to 550 MHz range, 8 digit dis- sensor probe, and the com- ramp, pulse, and TTL pulse diagnostic aid and program 
play, low pass filter, 1 sec. and pact, probe-type Model 900 outputs. The new streamlined source and operates on all 
0.1 sec. gates and OVERflow features selectable internal or black case gives the 3026 a VHF broadcast and cable fre- 
indicator external operation. high tech look quencies from 0 to 70. 

For additional information, contact: 

ATLAS ELECTRONICS LIMITED 

50 Wingold Avenue, Toronto, Ontario M6B 1P7 Tel. (416) 789-7761 Fax (416) 789-3053 
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Ventura 

vs 

XPress 


Macand PC Publishing software hasevolved along different lines 
Here’sacomparisonofthetwotopcontenders. 

ROD POTTER 


A nyone on the verge of purchasing 
their way into desktop publishing 
will probably choose either a PC- or Macin- 
tosh-based system. The hardware differen- 
ces between these two systems have been 
well documented, but apart from numerous, 
time-worn cliches, very little has been said 
about their software differences. 

In this article, we’ll compare and con- 
trast Ventura Publisher and Quark XPress, 
the two kingpins of desktop publishing for 
the Mac and the PC, respectively. If you’re 
looking for a publishing system, these are 
two you’ll certainly want to consider. If 
you’re already using one of them, you may 
be interested to see just how the other half 
lives. 

Basic Philosophies 

Ventura and Quark XPress are based on 
radically different philosophies. In Ven- 
tura, the textofadocumentistreatedasacol- 
lection of paragraphs. Formatting the text is 
a matter of classifying each paragraph by 
tagging it with an appropriate style. 
(Paragraphs not otherwise tagged default to 
the “body text” style.) After the paragraphs 
in a document have been tagged, you can 
easily modify the entire document by ad- 
justing the attributes of the paragraph tags. 
This object-orientedapproach hasproven to 
be an efficient way to format very large 
documents. 
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Quark XPress documents, on the 
other hand, are treated like paintings. By 
selecting and highlighting individual let- 
ters, words and paragraphs, you apply 
specific typographical characteristics 
such as font and size. Quark’s approach 
gives you absolute control over every 
character by allowing you to paint it until 
it looks right. After the right look has been 
achieved, you can preserve it by saving the 
document as a template. 

There are advantages to both of these 
approaches. And both Quark XPress and 
Ventura borrow from each other. For in- 
stance, you can change the type styles of in- 
dividual letters and words in Ventura and 
you can create style “tags” in Quark that can 
be applied to paragraphs within a docu- 
ment. In general, however, you’ll find that 
the menu and screen design and the 
keyboard shortcuts available to the two 
programs make iteasierto tagparagraphs in 
Ventura and paint text in Quark. 

Frames 

In Quark, text is always placed in textboxes, 
whilegraphicsareplacedin picture boxes. 

Unlike Ventura frames, Quark text 
and graphics boxes obey some strict child- 
parent rules. When one box is placed in- 
side another, the smaller box becomes 
structurally linked with the larger one. If 
you move or delete the larger box, the 


smaller box — and all of its contents — 
will also be altered. 

More importantly, the size of the 
smaller box cannotexceed the dimensions 
of its parent. Unless you plan your docu- 
ment properly, these rules can lead to 
some awkward situations. For instance, 
before you can decrease the size of a text 
box, you may have to resize all its inner 
elements. 

Painting Text 

In Quark XPress, you select text by drag- 
ging the mouse while holding down the 
mouse button until the text you want to 
change has been highlighted. 

After selecting a block of text, you 
can change any of its typographic charac- 
teristics. You can use the mouse to access 
font, size, leading and alignment and tab 
menus, but Quark also provides a host of 
keyboard shortcuts for these functions. 
Pressing Command-Shift -> , for example, 
increases the point size of all selected text 
by one point. As you might expect, press- 
ing Command-Shift-< shrinks the 
selected type by one point. 

In Ventura, it is also possible to use 
the mouse to selectand modify text. In text 
mode, a list of standard type attributes is 
displayed on the left side of the screen. 
After highlighting a block of text, you can 
select bold, italics, underlining, 
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1400F/A 14" TTL AMBER FLAT SCREEN $179.95 
14S2F/W 14" VGA AN WHT FL SCREEN. . $199. 95 
14S2F ANALOG/VGA PS2 COMPATIBLE. .. $199. 95 
1435 - .52 CGA 640 X 200 $349.95 

2410 - 14" RGB . 43mm POL $399.95 

2410AG - 14" RGB .43mm A. GL $645.95 

2411 - 14" RGB . 39m POL $475.95 

2411AG - 14" RGB .39mm A. GL $499.95 

2412 - 14" EGA .39™ A. GL $575.95 

2412AG .39 EGA 640 X 350 AG $499.95 

2422 - 14" EGA .31ma A. GL $599.95 

2439AG .39 VGA 640 X 480 AG $499.95 

2431AG .31 VGA 720 X 480 AG $529.95 

3450AG .28™ 1024 X 768 MULTISYNC $799.95 
3435AG .31nan 800 X 600 MULTISYNC. .$749.95 
* ALL TTX MONITORS WITH TILT/SWIVEL BASE * 

DataTrain Monitor 

DC200S - 14". 41mm DOT P. RGB T/S..$449.95 
DC205S - 14". 52mm DOT P. RGB T/S..S349.95 

DC353S - 14". 31mm EGA/CGA/T/S $549.95 

DC355 DOT PITCH .41mm EGA/ CGA $479.95 

DC505 DOT PITCH .41mm VGA $699.95 

DC600 M. RES VGA/DIC. D.P. .31mm. .$679.95 

DATA TRAIN MONITORS » MONOCHROME 

V240A - 12" AMBER COMPOSITE $139.95 

V242 - 12" TTL AMBER OR GREEN $134.95 

V244 - 12" TTL, AMBER $129.95 

V252 - 12" M. RES MONO AMB/CREEN. . $149.95 
V262A - 12" FLAT SCREEN TTL AMBER $159.95 
V272 - 14" DUAL FREQ AMBER/WHT. ... $189.95 
V282A - 14" FLAT SCR, DUAL FREQ. .. $169. 95 
V282W - 14" FLAT SCR, DUAL FREQ. .. $179.95 
V502 - 12" ANLG VGA/MCGA MONO WH..S199.95 

Modems E3SSS I EI3 

1200 INTERNAL $ 89.95 

1200 EXTERNAL $ 119.95 

2400 INTERNAL $ 169.95 

2400 EXTERNAL $ 179'. 95 

4800 $ 399.95 

9600 $ 995.95 

ASHER FAX CARD 4800 $ 499.95 

ASHER FAX CARD 9600 $ 895.95 

PANAFAX UF150. $1,595.95 

PANAFAX UF250 $2,295.95 

PANAFAX UF140 $1,495.95 

PANAFAX UF260 $2,999.95 

RAVEN RF100 $1,495.95 


LOGITECH HI RES SERIAL $ 99.95 

LOGITECH HI RES BUS $ 109.95 

DEXXA 2 BUTTON AT, XT $ 59.95 

DEXXA DELUXE AT, XT $ 69.95 

GENIUS GM-6 PLUS 200 X 800 ...$ 69.95 

GENIUS GM 6000 DELUXE PKGE $ 89.95 

JVC OPTICAL 250-500 DPI $ 99.95 

MOUSE PAD $ 8.95 

MOUSE STAGE $ 24.95 


SPECIALTY INDUSTRIAL BOARDS 
FOR IBM COMPUTERS 


SI-7210-C IEEE-488 CARD $369.95 

SI-4SIP 4 SERIAL 1 PARALLEL ....$189.95 

SI-8SIP 8 SERIAL 1 PARALLEL $249.95 

SI-8520-X1 RS422 (PC/XT) 1 PORT $119.95 
SI-8520-X2 RS422 (PC/XT) 2 PORT $139.95 
SI-8520-A1 RS422 (PC/AT) 1 PORT $139.95 
SI-8520- A2 RS422 (PC/AT) 2 PORT $179.95 
SI-4232 C0NVERTER(RS232-RS422) . .$139.95 

SI-7541 12 BIT AD/DA CARD $195.95 

SI-8255 8255 I/O CARD $139.95 

SI-2121 COPY BOARD $139.95 

CLK 2900 2 SER/2 PAR FOR XT/AT.. $ 69.95 
CLK 3200 8 SER PORT PC XT/AT. .. .$379.95 
CLK 3300 MULTI USER CARD 4 PORT $129.95 

CLK 3400 RS422 CARD XT/AT $119.95 

CLK 3500 IEEE 488 CARD $329.95 

CLK 3600 14 BIT A/D D/A CARD $329.95 

CLK 3700 12 BIT A/D D/A CARD $199.95 

CLK 3800 8255-8253 I/O CARD $ 99.95 


Roland lj 


PR9101 9-PIN 192 CPS DESKTOP $ 

PR9104 9-PIN 240 CPS DESKTOP $ 

PR2417 24-PIN DESKTOP $ 

ROLAND DC PRINTERS 

PR1212A 216 CPS DOT MATRIX $ 

PR1250 288 CPS DOT MATRIX $ 

PR1215 216 CPS WIDE CARRIAGE $ 

PR1550 288 CPS WIDE CARRIAGE $ 

PR2450 240 CPS WIDE CARRIAGE $ 

PR2017 17 CPA DAISY WHEEL $ 

ROLAND LASER PRINTERS 


ROUND FLATBED PLOTTERS 
DXYUOO A/B SIZE 8-PEN HP COMP. . $1,299. 95 
DXY1200 A/B SIZE ELECTROSTATIC. . $1,795.95 
DXY1300 A/B SIZE 1 MB BUFF STD $2,295.95 

DPX2200 C-SIZE PEN LOGIC $5,985.95 

DPX3300 D-SIZE FLATBED PRO $7,495.95 

ROLAND ROLLERS ED PLOTTERS 

GRX300 D-SIZE ROLLERBED $5,495.95 

GRX300M D-SIZE 1 MB RAM $5,985.95 

GRX400 E-SIZE ROLLERBED $6,495.95 

GRX400M E-SIZE 1 MB RAM $7,495.95 

MANNESMANN 

TALLY 

MT81T-PIN 130 CPS $ 249.95 

MT222 24-PIN 220/75 CPS $ 729.95 

MT230-24 WIDE 300/150/100/75. ... $1,795.95 
MT230-9 WIDE 300/150/100 9-PIN $1,395.95 
MT905 LASER (HP SERIES II COMP) $1,899.95 
1 MEG EXPANSION $ 499.95 


Quality, Reliability and Service 


MOTHER BOARDS 



XT 8MHz TURBO MB OK 


. . .$ 

99.95 

279.95 

XT 10MHz TURBO MB OK. 



109.95 

349.95 

XT 16MHz TURBO MB OK. 



129.95 

499.95 

AT 286 6/10 TURBO MB 

OK.... 


329.95 


AT 286 6/12 TURBO MB 

OK.... 


349.95 

475.95 

AT BABY 286 8/16 OK.. 



379.95 

549.95 

AT 286 4 MEG EMS OK.. 



395.95 

649.95 

NUT 286 16MHz OK 



695.95 

799.95 

386 SX 16MHz 



699.95 

999.95 

386 16/20MHZ OK 



,095.95 

449.95 

386 16/25MHz OK 



,195.95 


386 25MHz W/32K CACHE OK... 


,295.95 

,795.95 

PS/2 COMP ALL IN ONE 

MB 


795.95 


♦ALL 286/386 ARE BABY SIZE TURBO 

M.B.* 


Video boards 

MCA MONO GRAPHIC W/PR PORT $ 

CGA COLOR GRAPHIC W/RGB C0MP..$ 

MCA/CGA DUAL GRAPHIC CARD $ 

G8 MCA/CGA AUTO SWITCH $ 

EGA CARD 640 X 350 256K $ 

SUPER EGA 800/600/350 8 BIT...$ 

VGA CARD (8 BIT) $ 

- VGA CARD (16 BIT) $ 

JUKO EGA 640 X 480 $ 


59.95 

59.95 

79.95 

89.95 

199.95 

275.95 

275.95 

229.95 

199.95 


dD EGA 




Panasonic 


PRINTERS 


KXP1180 11 192 CPS 9-PIN $ 299.95 

KXP1191 11 240 CPS 9-PIN $ 375.95 

KXP1124 11 192 CPS 24-PIN $ 549.95 

KXP1524 16.5 240 CPS 24-PIN $ 999.95 

KXP4450 11 PPM USER PRINTER. .. .$2,795.95 

EPSON A Printer Foe Any Application 

24-PIN LETTER QUALITY DOT MATRIX PRINTERS 

LQ-1050 264/220/88/73 CPS $1,095.95 

LQ-2500 270/90 CPS DRAFT/NLQ $1,295.95 

LQ-500 180/60 CPS $ 429.95 

LQ-510 180 CPS $ 529.95 

LQ-850 264/220/88/73 CPS $ 895.95 

LQ-950 24 PIN 2 X 12 DOT MATRIX $ 999.95 

SQ-2500 540/180 INK JET 132 COL $1,495.95 

LX-800 180/150 CPS $ 249.95 

LX-810 180 CPS $ 299.95 

EX-800 250/45 CPS $ 699.95 

FX-1050 264/54 CPS $ 799.95 

FX-850 265/54 CPS SMARTPARK . . . $ 599.95 

FX-86E 200/40 CPS 80 CLMN $ 499.95 

DFX EPSON 533 CPS $2,895.95 

JX-80 COLOR PRINTER. $ 499.95 

fjjPf * PRINTERS 

NX 1000 144/36 CPS $ 269.95 

NX 1000C 144/36 CPS $ 289.95 

NX 1000C 144/36 CPS (7 COLOR) $ 375.95 

NX 1000 144/36 CPS (7 COLOR).. $ 375.95 

NX 15, 120/30 CPS NLQ $ 549.95 

XR 1000 300/76 CPS NLQ $ 595.95 

XR 1500 300/76 CPS NLQ $ 799.95 

NX 2400 170/57 CPS LQ, 24 PIN $ 499.95 

AEG OLYMPIA 

HPC 136-24 24 PIN 240 CPS COL $ 749.95 

HP 136-24 24 PIN 240 CPS $ 699.95 

Program Cord for IBM-PC/XT/RT 


DATA SWITCH BOX MANUAL 
•RS232 SWITCH BOX 2 PORT $29.95 
RS232 -SWITCH BOX 4 PORT $39.95 
CENTRONICS S/BOX 2 PORT $35.95 
CENTRONICS S/BOX 4 PORT $45.95 
SENDON UPS 

UPS-250 XT OR SMALL AT.. $475. 95 
UPS-400 FOR FULL SIZE AT $599.95 

UPS-400 NO AVR $575.95 

UPS-800 FOR 386 $975.95 

WITH NOVELL HOOK-UP $999.95 


GENDER CHAN3RS 


25/15/9 M/M OR M/F 

25-9 M/M OR F/F $ 8-95 

JUHPERBOX DB25M/M F/F...$ 9.95 

NULL MODEM $ 9.95 

RS232 MINI TESTER M/F. ..$13.95 

WIRING BOX DB25M/F $12.50 

RS232 REVERSER $12.50 

SURG PROTECTOR DB25M/F. . $14.95 

RS232 BREAKOUT BOX $69.95 

MLP20 LOGIC MONITOR $69.95 


BW-601 BIPOLAR PROM PROG. CARD. . $399.95 
EW-701 EPROM WRITER 2716-1024. . .$299.95 
EV-704 EPROM WRITER 2716-1024. .. $349. 95 
EW— 901 EPROM WRITER XT/AT 2716-512 $249.95 
EW-904 EPROM WRITER XT/AT 2716-512 $325.95 

PAP-01 PAL PROGRAMMER $399.95 

BPP-01 BPROM PROGRAMMER.... $399.95 

BU-201/T EPROM U. V. ERASER $149.95 

...$ 8.95 

INTERFACE CONVERTER 

SMITH CORONA SERIAL-PARALLEL. . $ 49.95 
SP-100 SER-PAR, EXT POWERED... $ 89.95 
PS-100 PAR-SER, EXT POWERED... $ B9.95 
SP-200 SER-PAR, INTERFACE POW $ 79.95 
PS-200 PAR-SER, INTERFACE POW $ 79.95 
RR-100 RS232C/RS422A CONVERT.. $ 69.95 
IC-11 RS232C/RS485 CONVERTER.. $ 99.95 
IC-12 RS232C /CURRENT LOOP CON $ 99.95 


ATI MULTI GRAPHIC SOLUTION $ 99.95 

ATI MULTI GRAPH SOL GAME PORT $ 109.95 

ATI MULTI EGA SOLUTION $ 275.95 

ATI MULTI VGA SOLUTION $ 349.95 

ATI VGA SMALL WONDER $ 279.95 

ATI MAXI VGA SOL 256K/M $ 449.95 

ATI MAXI VGA SOL 512K/M $ 549.95 

Em S Em TTY GROUP 

STB Systems, me • * — 

STB AUTO EGA .$ 199.95 

STB AUTO VGA $ 259.95 

STB VGA EXTRA/EM256KB $ 299.95 

STB VGA EXTRA/EM512KB $ 399.95 

STB VGA EM 16/256KB $ 399.95 

STB VGA EM 16/512KB $ 499.95 

Keyboards 

AT/XT 5060 STANDARD $ 59.95 

AT/XT ENHANCED KEYBOARD $ 69.95 

Add on boards 

XT PAR PRINTER PORT $ 29.95 

XT RS232 SERIAL PORT $ 34.95 

XT RS422 SERIAL PORT $ 119.95 

XT I/O + 2 (S/P/C/G) $ 69.95' 

XT MULTI I/O (S/P/C/G /DISK) . . . $ 79.95 

XT GAME PORT (TWO PORT) $ 29.95 

XT TIME CARD $ 39.95 

AT I/O S/P NO GAME PORT $ 49.95 

AT I/O S/P/G $ 59.95 

AT I/O 2 S/P/G $ 79.95 

AT GAME PORT $ 49.95 

Power supplies 

150W CSA XT SIZE $ 79.95 

200W CSA XT SIZE $ 89.95 

200W CSA FULL SIZE $ 99.95 

200W CSA FOR TOWER CASE $ 139.95 

PS/2 STYLE CASE $ 99.95 

SMALL FOOT PRINT CASE $ 99.95 

DESKTOP TOWER CASE $ 139.95 


COMPUTER CASES 


AT STYLE CASE, XT, BABY, AT KB..S 59.95 

AT FULL SIZE CASE $ 89.95 

SMALL FOOT PRINT AT OR XT $ 89.95 

PS/2 STYLE CASES $ 89.95 

TOWER CASE AT, XT OR 386 FULL $ 189.95 

TOWER MINI DESKTOP AT, XT, 386 $ 189.95 

DISKETTE STORAGE BOXES 

DD-5 HOLDS 5 DISKS $ 2.95 

DD-10 HOLDS 10 DISKS $ 3.95 

DD-50 HOLDS 50 DISKS $ 3.95 

DD-70 HOLDS 70 DISKS $ 9.95 

DD-100L HOLDS 100 DISKS $12.95 

DD-120L HOLDS 120 DISKS $13.95 

DD-140L HOLDS 140 DISKS $14.95 

DD-180L HOLDS 180 DISKS $39.95 

CARDBOARD MAILER PKG/25 $26.95 

DISKETTE HOLDERS FOR 3^" DISKS 

YD- 5 HOLDS 5 DISKS $ 2.95 

YD-10 HOLDS 10 DISKS $ 3.95 

YD-20 HOLDS 20 DISKS $ 7.95 

YD-40 HOLDS 40 DISKS $10.95 

YD-80 HOLDS 80 DISKS $12.95 

YD-150 HOLDS 150 DISKS $39.95 

CARDBOARD MAILER PKG/25 $24.95 


Mf wn8RMHouK H> SERVING YOU FOR CWER15YEARS call us before you 


TERMS visa/mocoo^heque 

ALL TCMS SHIPPED BY CANPAR OR MAIL, ADO USX) 
FOR ALL COO ORDERS. ALLOW 10 BUSINESS DAYS 
FOR SHIPPING WHEN PAYING BY PERSONAL CHEQUE 
ALL ITEMS SUBJECT TO PRIOR SALE DELIVERY & 
HANDLING CHARGE 6%. MIN. 15 CO ALL RETURNED 
MERCHANDISE MUST HAVE RMA NUMBER 
RESTOCKING CHARGE 20%. PRICE SUBJECT TO 
CHANGE WITHOUT ANY NOTICE 


WHY WAIT? CALL ORION ELECTRONICS NOW! P 

1 

ORDER TOLL FREE 

1 - 800 - 265-2 

658 

\ 


Order desk & technical support open: . 
9.00 a m. to 6.00 p.m. Monday - Friday 
9.00 a m. to 5.00 p.m. Saturday 

For Service CALL 
1-519-576-9026 


40 LANCASTER ST., W. KITCHENER, O NT. N2 H 4S9 PH: . £19) 576-9902 FAX: (519) 576-9028 

PLEASE ASK FOR OUR FREE CATALOG! 


DEALER INQUIRIES INVITED 


FOR IMMEDIATE ACTION USE OUR FAX 


Circle No. 16 on Reader Service Card 
















Quark vs. Ventura 


capitalization, and other attributes. 

However, to change the point size of 
the highlighted type you must access the 
Select Font dialog box, by clicking on its 
name in the “sidebar” control area of the 
screen. 

Although Ventura lacks many of the 
keyboard shortcuts offered by Quark, you 
can always access the most recently used 
pulldown menu by pressing Control-X. 
This is an extremely useful shortcut that 
lets you quickly jump between a menu and 
the document. 

Quark goes a step further by eliminat- 
ing the need to jump backandforth between 
menus and the document. Almost all of 
Quarks menus have an Apply option that 
lets you see the effects of the current setting 
without actually exiting from the 
menubox. 

Keeping Tabs 

Both Quark and Ventura support 
sophisticated tab control . 

In Ventura you specify the posi- 
tion of each tab stop from a menu. In 
Quark’s tab mode, a tab ruler appears 
above a marked text block. By click- 
ing the mouse over the text ruler you 
can easily place and adjust tabs. As in 
Ventura, you can also specify tabs to 
be left, center, right or decimal 
aligned. 

Style Sheets 

Although both Quark and Ventura support 
something called “style sheets”, on closer 
inspection you’ll find that the two programs 
handle style sheets quite differently. 

Some of the typographic attributes that 
are stored in Ventura style sheets are either 
not available — or not applicable — to 
Quark XPress. In both Quark and Ventura, 
style tags can be used to determine how a 
paragraph will be aligned. Both programs 
let you specify left, centered, right and jus- 
tified text. However, Ventura adds con- 
siderably more control by allowing the user 
to align text to either a frame or a column. 
This feature makes it possible to align head- 
lines and display type to a wide frame, while 
aligning body copy and subheads to the 
frame’ s column guidelines. 

In Quark, on the other hand, all text is 
automatically aligned to the column 
guidelines within a text box. This means 
thata headline must be placed in a separate 
text box above the body copy in order to 
align it across the width of the entire page. 
In a complex document, you’ll spend 
extra time creating headline text boxes 
and cutting the headlines out of the body 
22 


copy and pasting them into their ap- 
propriateboxes. 

Other style attributes available to 
Ventura Publisher include boxed text and 
ruling lines above and below. You can 
specify up to three rules above and below 
any paragraph. Y ou can also create boxed 
paragraphs. 

These features can be duplicated in 
Quark XPress by drawing horizontal and 
vertical rules and frames, but these ele- 
ments may have to be repositioned when 
text is added or removed from a document. 
This is not the case in Ventura, where 
paragraphs are treated as dynamically 
linked objects. When you insert, remove 
or adjust one paragraph, all other 
paragraphs in the document will be reposi- 


tionedautomatically. 

So, Ventura paragraph tags do more 
than Quark tags. To compensate, Quark 
makes it possible to save standard docu- 
ment layouts as master Templates . These 
templates can contain the pre- positioned 
text boxes, headers and footers and other 
elements needed to create a particular 
document. Within a text frame, you can 
specify the number of columns and assign 
a default type font, size and style. This ap- 
proach makes Quark XPress an efficient 
tool for producing forms and other docu- 
ments where the layout and typography 
are constant from one edition to the next. 

In V entura, all of the typographic ele- 
ments (and a number of graphical ele- 
ments such as rules andboxes) can be easi- 
ly standardized by taking advantage of the 
program’s style sheet capabilities. Al- 
though Ventura does not explicitly 
provide document templates with 
predefined frames, columns, headers and 
footers, most Ventura users have from the 
beginning learned to save “master” ver- 
sions of their standard documents. This is 
simply a matter of saving an existing 
document as a new file and removing its 
body copy, illustrations and any other ele- 


ments that change each time the document 
is prepared. 

Text Wrap 

“Wrapping” textaround a graphic element 
can be one of the more time-consuming 
operations in desktop publishing. Quark 
handles such text wraps much more 
elegantly than Ventura. 

Text wraps automatically and “intel- 
ligently” in Quark; you need only place 
the graphic where you want it. 

In Ventura, you must “push back” the 
text away from the graphic, by defining 
small transparent frames over top of the 
graphic itself. This can be a laborious pro- 
cedure. With a complex graphic, the num- 
ber of frames required can be very large, 
and the results are occasionally unpre- 
dictable when the configuration of 
frames becomes very complex. Gen- 
erally, you can get any results you want 
with Ventura; however, we’d be sur- 
prised if automatic text wrap were 
missing from the next release of the 
software. 

Output 

Quark does have more advanced print- 
ing, in some ways. For example, it 
provides complete control over how to 
“tile” outputthat mustbebroken upover 
several printer pages. Because of 
Quark’s sophisticated tiling facility, work- 
ing with oversized documents is easier. Y ou 
can lay out full-size versions and print 
selectedchunks so that they canbe manually 
assembled. 

However, if you are using several 
printers with Quark, you must put up with 
running Apple’s Chooser desk accessory 
in order to switch between them. In Ven- 
tura, you can switch between printers 
from within the program itself. 

Unique Talents 

Each of the two programs has a number of 
unique capabilities that can be put to good 
use. 

If you have Ventura’s Professional 
Extension, you can make use of the 
powerful Table Edit mode. Instead of 
tediously defining tabs, you can design 
complex forms and tables with horizontal 
and vertical rules . When you place text in a 
Ventura table, it feels almost like entering 
numbers in a spreadsheet. The cursor 
moves from cell to cell and positions each 
entry exactly the way you specified. You 
can even apply regular paragraph tags to 
any of the text stored in a table. 

For its part, Quark supports fancy line 
borders, and includes a separate Border 
E&TT November 1989 
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editing utility. Instead of placing simple 
lines around a document, you have access 
to an unlimited supply of decorative bor- 
ders. This can be especially helpful for 
designing advertisements and brochures . 

Quark also provides better word 
processing capabilities than Ventura. 
Among other things, you get a fancy 
search-and-replace menu that lets you 
modify both words and typographical at- 
tributes. For instance, you could change 
all occurrences of 10-point Helvetica to 
12-point Garamond. In Ventura, to 
change the type specifications for in- 
dividual words and phrases , you must 
either edit the document from the begin- 
ning to the end, or exit Ventura to edit the 
document with a word processor. 
(Paragraph specifications, as mentioned 
earlier, are easily changed by altering 
tags.) 

Like any decent word processor, 
Quark also comes with a spell check- 
er. This is an important feature, be- 
cause the program keeps all text and 
graphics for a given document in a 
single file. Y ou cannot extract a docu- 
ment from Quark for editing in a 
separate word processor. (You can 
move chunks of text using the Mac’s 
standard cut-and-paste feature, but 
when you cut text from a Quark docu- 
ment and paste it into Word, for ex- 
ample, you’ll lose all of the 
typographical attributes that were 
added in Quark.) 

Because of this restriction, in a 
workgroup situation all users who need 
input and editing privileges must run 
Quark XPress if they want to edit the 
original text of a document. 

Unlike Quark, Ventura maintains 
separate graphics, text, style and document 
files. Although this makes things a little 
more complicated when it comes to back- 
ing up files and transferring document 
“chapters” to other systems, this method 
does have several distinctadvantages. 

First, you can substitute text and 
graphics files, without affecting other 
design elements of a chapter. This makes 
the program more conducive to the tradi- 
tional process of writing, editing, design 
and paste-up. Writers and editors can stick 
with their favorite word processors, il- 
lustrators can choose between Corel 
Draw, Micrografx Designer or a pixel- 
based editor, while the designer/paste-up 
artist puts it all together with Ventura. 
Even after an initial draft of the work has 
been completed and a proof printed, the 
writers, editors and illustrators can still 
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make further additions and modifications 
without actually using Ventura. 

Pre-tagging 

Anyone who has edited a text file after Ven- 
tura has been using it, knows that the 
program inserts paragraph tag names and 
marks for typographical effects such as 
bolding and italicizing. From an editorial 
perspective, this leads to one of Ventura’s 
most important features: the ability to 
pretag a text file so that most of the work is 
done even before the text is brought into 
Ventura. 

For example, you can specify that text 
is to be italicized when it is brought into 
Ventura by surrounding the text with the 
following codes: 

<L>Text<M> 


The <I> changes the font to italics, 
while <M> returns to text to medium. In a 
similar fashion, users can specify different 
point sizes and typefaces . 

More importantly, it is possible to 
place paragraph tag markers at the begin- 
ning of every paragraph in a document. 
For example, a headline could be 
pretagged in the following way: 

@Headline = Industry Predicts Green 
Product Sales to Increase in 1990 

When this text is loaded into Ventura, 
the @@ Headline tag name is not dis- 
played. Instead, all of the typographic at- 
tributes associated with the “HEAD- 
LINE” tag are applied to the paragraph 
copy . For instance, the headline might dis- 
play as 36-point Helvetica Bold, centered 
within a 3-column frame. 

Pretagging is still one of Ventura’s 
most underused features, even though it is 
a technique that can save hours of format- 
ting on both long and short documents. 
Using the macro and search and replace 
capabilities of almost any word processor, 
there is much to be gained by pretagging 


text files that are destined for Ventura. 
(This gives Ventura much of the power of 
the heavyweight document processing 
languages, such as TeX.) 

Perhaps the most impressive applica- 
tion for pretagging Ventura text files is in 
the area of database publishing. With some 
planning, it is relatively easy to automati- 
cally pretag a large database so that it will 
format properly when placed in Ventura. 

Who Should Use What 

The key to Ventura lies in its ability to 
maintain an unlimited number of distinct 
styles. At any time, you can apply a dif- 
ferent style sheet to a document. Because 
each paragraph in a document is tagged, 
you can quickly make global changes to all 
orsomeofthetags. 

Quark XPress, on the other hand, 
makes it easy to manage complex 
standard layouts by saving them as 
templates. 

Although their approaches are 
different, both Quark and Ventura 
can be used effectively to format long 
documents such as books and 
manuals. The choice between these 
packages is not an easy one. 

It has long been said that the 
Macintosh is the system of choice for 
graphic arts environments, while the 
PC is preferred for corporate applica- 
tions. But, like many other Macin- 
tosh-PC “truisms”, this one has lost 
all relevance. It is no longer a safe bet for 
PC and Macintosh ideologues to spurn 
each other’s hardware and software as a 
matter of course. When it comes to 
desktop publishing, users can only make 
the right decision by asking nuts-and- 
bolts questions. Do we need the tiling con- 
trol offered by Quark for oversize docu- 
ments? Can we use Ventura to manage a 
large number of standardized typographic 
styles? Do we need to pretag our text files? 
Will we be formatting a lot of tables and 
charts? Do we need Quark’ s advanced text 
wrap capability? 

Choosing a desktop-publishing plat- 
form is a far-reaching decision, and one 
that should be made rationally, after con- 
sideration of all the alternatives. Careful 
comparison-shoppers should be able to 
assemble exactly the system that will suit 
their needs. 

QuarkXPress: Quarklnc,2525 West 
Evans , Suite220, Denver, CO 802 19. 
Ventura Publisher :XeroxCanadaInc, 
Desktop Software division, 5650 Yonge St, 
North York, ON M2M4G7; phone (416)733- 
6386; Fax(416)733-6701 . 
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TheTechies Guide 

to C Programming 

Parti 1 


This month we’ll continue to delve into the mysteries of high level file 
accessand,inthefullness of time, to wholly appreciate howweird 
and powerful it can be.Timehasalot of fullness. 


L ast month we got into the basics of 
file handling under C. It might have 
seemed a bit nasty then, but high level file 
access is actually very easy to use once you 
get used to it Most of the difficulties that 
programmers new to C have with it stems 
from their prior involvement with 
BASIC’sfileroutines. 

BASIC conditions one to believe that 
nothing associated with disk files can real- 
ly be easy. 

High level file access under C has a 
number of very powerful features, as we’ll 
see. It can make accessing disk files no 
more complex than accessing your 
keyboard and screen . 

In fact, as far as C is concerned, all 
thesefunctionsare basically the same. 

Illusion and Reality 

In an ideal computer, everything external 
to the processor would either be a data 
source or a data sink, or both. The screen 
would be a data sink — data goes to it. The 
keyboard would be a data source, that is, 
data occasionally comes from it. Garbage 
occasionally comes from it too — it’ s a bit 
hardware dependant in this respect. Con- 
sider well that you are the hardware it’s 
dependanton. 

Disk files can be both data sources 
anddatasinks. 

Under C, we have the option of treat- 
ing data in this way if we want to by using 
“streamed” data handling. The standard 
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file input and output channels of DOS 
have been designed to fit nicely into this 
model. Not surprisingly, most of the ap- 
plications which Microsoft, the creators of 
MS -DOS , write , are done in C . 

Last month we looked at file handling 
using file pointers. This month we’re 
going to expand on that and see how the 
concepts of file handling can work with 
most forms of data which moves in and out 
of the computer. 

When a C language program starts 
up, it automatically opens five files. These 
are given names, and are available to any 
programmer who chooses to use them. 
This is how they ’re defined under C. 

stdin 

stdout 

stderr 

stdaux 

stdprn 

Now, the use of these things might not 
be completely obvious. The problem with 
them is that they’re so elegantly simple 
that they defy immediate understanding. 

It’s so zen-like as to make your karma 
green. 

Consider the following program. This 
will read in a disk file called WOM- 
B AT.DOC and display it on the screen as 
it’sread. 

FTLE*fp; 


if((fp=fopen(" W OMB AT.DOC" ,"ra")) != 
NULL)! 

while(putch(fgetc(fp)) !=EOF); 
fclose(fp); 

} else puts(" W OMBAT.DOC ain’t there'* ) ; 

The principal behind this program 
should be fairly clear if the cat didn’t eat 
your copy of last month’s ETT before you 
read it. 

Each of the five mystery words pre- 
viously mentioned acts just like the file 
pointer in the above example, except that 
each one is tied to a particular device, 
rather than to a disk file. Consider the fol- 
lowingprogram. 

if((fp=fopen(" W OMBAT.DOC" ra" )) != 
NULL){ 

while(fputc(fgetc(fp) ^stdout) ! = EOF) ; 
fclose(fp); 

} else puts(" W OMBAT.DOC ain’t there" ) ; 

What this is really doing is to copy the 
file WOMB AT.DOC into the mystery file 
pointer called stdout. For reasons too 
warped for mere mortals to get their heads 
around, everything written to the file 
pointer stdout will appear on the screen. 
Here ’ s a variation on this program . 

if((fp=fopen(" W OMBAT.DOC" ra" )) ! = 
NULL){ 

while(fputc(fgetc(fp),stdprn) !=EOF); 
fclose(fp); 

} else puts(" W OMBAT.DOC ain’t there") ; 
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The Trinitron Monitorfrom SONY 
Its deep Mack background makes everything shine. 


Have you ever seen colours jump# Get to 
work on a Trinitron Monitor from SONY 
and stand back. The Trinitron's deep 
black background makes everything 
you do a stand-out. 


Call EMJ, Canada’s High 
Performance Distributor, to find 
out more about this magnificent 
SONY monitor today. 


Data Systems Ltd. 


HEAD OFFICE: 
GUELPH 
(519) 837-2444 
FAX (519) 836-1914 


BRANCHES: 
VANCOUVER 
(604)875-9344 
*“X(6( 


CALGARY 
(403)229-1535 
FAX (403) 2 


FAX (604) 875-6393 FAX (403) 244-4496 
•TOLL FREE (Man. Ont., Qua, N.a, N.S., RE.!.): 1-800-265-7212 


WINNIPEG 
(204)452-4411 
FAX (204) 452-8594 


TORONTO 

(416)454-2940 


MONTREAL 
(514)849-4171 
FAX (514) 288-6062 
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HAUFAX 
(902)423-6152 
FAX (902) 423-3628 

: 1-800-663-9048 
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MONOPOLY is a first dass imple- 
mentation of the popular board 
game... one of the best we've ever 
seen. Requires an EGA card. 

EMS is an expanded memory 
simulator. If you have an AT or 386 
system with extended memory, 
this little jewel will make it appear 
as LIM expanded memory for ap- 
plications which require it. 

MT is an interesting resident pro- 
gram. It expands selected parts of 
the text on your screen into huge let- 
ters. Great for working late at mght 
or if your eyes are shof. Mostly, it's 
small and interesting to play with. 

CROSSWORD lets you compose 
and play with crossword puzzles in 
style. Featuring a well thought out 
user interface and a sample puzzle. 
Requires Microsoft Windows. 

MICKEY is a Windows screen dock 
which replaces the traditional 
Microsoft implementation with 
everyone's favourite fictional rodent. 
Requires Microsoft Windows. 

RBREAK is somewhere between 
Breakout and Arkanoid. Requires 
Windows. 

DKEY is a simple but powerful 
keyboard macro program, in many 
ways the equal of SuperKey and Pro- 
Key. Saves you ages of typing. 

GRAFCAT is just the thing if 
you' ve been collecting our almost 
free dip art or any other picture files. 
It prints hard copy of sixteen image 
files per page... along with their file 
names and such... so you can see 
what you've got at a glance. Re- 
quires a LaserJet Plus compatible 
laser printer. Supports most of the 
popular image file formats. 

FONTSUM wifi print up a sum- 
mary page of all the LaserJet Plus 
soft fonts you have kicking around 
so you can tell what they all look 
like. Requires a LaserJet Plus. 

MAP will draw a map of all the 
hard drives on your system, telling 
you instantly how they're being util- 
ized and how much space is free. 

GRAVITY is a fascinating simula- 
tion of celestial mechanics. See how 
planets, stars and other celestial 
bodies interact in real time. Create 
your own universe... it's a blast. 

EMCACHE is a memory cache 
program which runs in expanded 
memory. It can greatly speed up 
hard disk operations, espedally in 
applications such as database 
managers. However, it ties up no 
DOS memory doing so. 

SCRABBLE is an implementation of 
the popular board game. Play 
against: the computer in full colour. 

POPHITS is a complete database of 
all the top forty singles and albums 
from the early sixties until the 
present, and with a snappy little 
query program to search the list by 
artist, album, year, and so on. 

SCALEMASTER is a guitar tutor 


program which will blow your socks 
off. Aside from helping you tune the 
beast, it will show you now to play 
every imaginable scale in all keys. 

MILLEBORNE is an eye-popping 
implementation of the dassic travel 
game. The action's fast, the graphics 
are superb. Requires an EGA card. 

SPACE is a slick little asteroids 
game for Microsoft Windows. 

BIORHYTHM is a program to com- 
pute your personalbiorhy thms, dis- 
playing the results in full colour 
graphics. Requires an EGA card. 

S-TREE is an extended directory tree 
mapping utility which will show 
you what you've got on your hard 
drive, where it is and how much 
space it occupies. Better than VTREE. 

TVS AT is a great program if you 
have a satellite dish, as it tells you ex- 
actly where the satellites are. 

$24.95 (TWO DISK SET) 


ing yourself into oblivion. Don't 
leave home without it. Requires 
Microsoft Windows. 

STARGOpSE is a strange little ar- 
cade game in which you fly a space 
ship over a strange alien worla 
blasting things into cosmic dust. 

It's fast and the graphics are su- 
perb. EGA or VGA card required. 

ALMANAC is a computerized ver- 
sion of the old farmers' almanac 
that usually accosts you while wait- 
ing in the supermarket checkout. 
Find out what the best days to drill 
wells are, bring up a host of useful 
charts and tables and follow the 
phase of the moon. 

VIEW2 is a file view program with 
schizophrenia. It lets you scroll 
through two files side by side, al- 
lowing you to compare them or 
just to work with two documents at 
once. 

DUSTY is the last word in Ventura 
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PC-AREA is the last word in 
telephone area code programs. Hit 
the alternate key of your choice 
and it pops up a window with all 
the provinces and states in North 
America, along with a comprehen- 
sive area code finder. Let your 
fingers hoof it in style. 

FREEFORM is a data base 
manager for people who don't want 
to mess about with dBASE. It 
creates a free form data base which 
is easy to use, requires no set up 
and can be keyed by a trained 
chimp. 

MAZE is a puzzle. It looks simple, 
but it's a real brain buster. The 
solution's included in case you get 
totally frustrated. 

OHM-TSR is a handy pop up 
program which will work out resis- 
tor colour codes for you. 

STACK is a DOSEDIT replacement 
from Australia. It keeps a stack of 
your previous command lines, plus 
it has a handy pop up window 
which lets you see all your pre- 
vious commands at a glance. 

CREDIT is a credit card manager, 
suitable for use in business or to 
keep track of your personal finan- 
ces. It helps you refrain from spend- 


Publisher style sheet utilities. It will 
create an exhaustive analysis of any 
style sheet. If you use Ventura you 
won't want to miss this one. 

KBSPEED speeds up the repeat 
rate of your Keyboard... ana sud- 
denly, all sorts of programs seem to 
go a lot faster. 

RETPLAN is an RRSP and annuity 
planner and calculator. It lets you 
see just how much you'll retire 
with based on your annual con- 
tributions. It's one of the last ways 
going to get something past the 
government. 

$24.95 (TWO DISK SET) 
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ASCI is a great resident program 
for applications which require that 
you enter extended character codes 
mto them. Rather than having to 
remember what the code for a U 
with an umlaut over it is, just pop 
up this window and select it from a 
table. Great for word processing. 

DRAFTC is like AutoCAD without 
the price tag... and it doesn't need a 
math chip. This is a complete draft- 
ing package with pull down 
menus, mouse support and lots of 
features. It's great for applications 
in which you don't need all the 


power of a high end drawing 
program. Requires a mouse. 

POLY is a really elegant little three 
voice music playing program which 
lets you compose songs with a text 
editor or word processor and halve 
them played through your PC's 
speaker in up to three voices. 

Sample songs are included. 

TRICAL is the most sophisticated 
pop up calculator program yet 
devised. Outthinking SideKick and 
all the commercial calculators, this 
one will do things even real cal- 
culators can't get together. 

BANANOID is staggering. It's a 
VGA game which makes Breakout 
not only interesting but addictive. 
Mere words fail to describe the 
limitless time wasting potential of 
this thing. Suffice it to say that if 
you own a VGA card ana a mouse 
and go through this life never 
having play Bananoid, all future in- 
carnations of your spirit will laugh 
at you behina your collective 
backs. Requires a VGA card and a 
mouse. 

CLIP allows you to extract sections 
of GIF files and make them into 
new, smaller GIF files. It's a great 
tool if you use our POSTGIF 
program to create desktop publish- 
ing clip art from GIF files. 

EGAINT is the last word in Tetris 
programs. The ultimate falling shape 
puzzle, this features colour, ex- 
tended shapes and a plethora of ex- 
citing features. Requires an EGA 
card 

FREEMEM is a dandy little Win- 
dows program which puts a win- 
dow on your screen to tell you the 
current amount of free memory av- 
ailable to your applications. No com- 

S uter should be without one. 
equires Windows. 

NTERNIST is a fascinating and often- 
times useful package to help you 
figure out... if not cure... what ails 
you. Give it your symptoms and it'll 
try to diagnose your condition. This 
is not a substitute for a real phys- 
ician, but it'sgreat if the provincial 
health care plan has put you seventy- 
nine places hack in the waiting list. 

PUZZLE is a Windows program 
which takes one of several graphics, 
scrambles it into little bits and chal- 
lenges you to re-assemble it. Quite a 
decent little program, this. Requires 
Windows 

SUBMIT is an instant batch file. It al- 
lows you to run multiple commands 
at one time from the DOS prompt 
simply by separating them with 
colons. An essential gadget, this. 

TIME puts a digital dock into a Win- 
dows screen.Takes up less space 
than the one with hands does, and it 
looks slick. Requires Windows. 

TODDY is a DOSEDIT replacement. 
It adds a sophisticated command 
line editor to DOS to allow you to 
recall and edit previous commands. 
Saves buckets of typing and uses 
WordStar editing commands. 

$24.95 (TWO DISK SET) 
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BAK will wander through your en- 
tire hard drive... every subdirec- 
tory, no matter how well buried it 
might be... and wipe out your BAK 
files. Reclaim countless megabytes 
of wasted space, be the envy of 
lesser mortals, all without un- 
pleasant exercises. 

CHAIN will tell you how much 
space any file on your disk oc- 
cupies. This sounds like much ado 
about nothing, but CHAIN actually 
tells you how many clusters a file 
occupies, and, for the technically 
curious, where said clusters lie. 

CUBE is a useless program that 
runs under Windows and displays 
a constantly rotating three dimen- 
sional cube. Despite its uselessness, 
everyone we know who has it runs 
it a lot... no idea why. Requires 
Windows. 

DUNGEON is an ASCII game that 
lets you cruise through a complex, 
multiple layer dungeon picking up 
things and killing creatures. 

Sounds a lot like a blind date in Cal- 
gary to me. Requires that 
ANSI.SYS be installed. 

IBM_$CRN is a downloadable 
character set for the Epson FX 
printers... and all compatibles... 
which emulates the PC's screen 
graphics characters. Make your 
screen dumps look like screen 
dumps rather than ASCII stew. 

JOT-IT is the most flexible, interest- 
ing little resident note pad program 
we've come across. Loaded with 
features, it will find a warm place 
on your hard drive... right next to 
the platter bearings. 

M INDREADER is the oddest word 
processor ever written. Especially 
designed for people who don't 
type too quickly, it uses artificial in- 
telligence to attempt to anticipate 
what you'll say and fill in things for 
you. It sounds a bit far fetched, but 
the beast works. 

POSTGIF is the latest version of 


this powerful program for turning 
GIF files into desktop publishing 
dip art. Now features variable size 
halftone screens for better 
reproduction. 

PURGE is a handy little utility for 
selectively deleting files. 

QCRT will speed up the screen 
speed of most machines by quite a 
bit. This makes DOS and many 
other programs which print 
through the BIOS really shift into 
overdrive. 

SLITHER is a version of the popular 
snakegame written espedally for 
the EGA card. It's a bit warped, 
too... there's a frog involved. Re- 
quires an EGA or v GA card. 

SPEED will speed up the screen dis- 
play of an EGA or VGA card even 
better than QCRT, above. Indudes 
the ASM source in case you like to 
hack. 

CHEMVIEW is neat even if 
chemistry usually bores you into 
catatonia. It displays complex 
molecules in three dimensions and 
rotates them for you. Indudes a 
selection of sample molecules. Re- 
quires EGA or VGA card. 

FONTINFO is a DIR replacement 
that only wants to know about 
LaserJet soft fonts. It will find all of 
the soft fonts in a directory and tell 
you about them. Great for desktop 
publishing. 

DROPCAPS are also great for 
desktop publishing. Consisting of 
twenty six little PCX files, they can 
be inhaled into Ventura, Page- 
Maker... anypackage that uses the 
popular PC Paintbrush image file 
format... to provide you witn 
beautiful, ornate large caps from A 
through Z. Dress up that next 
report with huge letters. 

THESAURUS is a computerized 
thesaurus program. Give it a word 
and it'll find you a selection of 
others that mean something like 
the same thing. Indudes a huge dic- 
tionary. 

$24.95 (TWO DISK SET) 
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PHONES is a Windows applica- 
tion which keeps track of telephone 
numbers... it'll even dial 'em tor 
you if you have a mode. Requires 
Microsoft Windows. 

BRAIN asks you lots of questions 
and evaluates how much of your 
thought processes are left brain, how 
much are right brain and how much 
are mixed brain. Requires a brain. 

LM is the best mailing list program 
and label maker ever written, If you 
run a small business or send out 
news letters, this program will 
change your perception of the 
universe. dBase compatible. 

ONEKEY is a keyboard macro pro- 
gram. It stores up to fifty strings, 
each one callable with tne key com- 
bination of your choice. Ends buck- 
ets of repetitious typing. 

ALDO is a game in the tradition of 
Mario Brothers. A little fellow with a 
beard leaps over barrels, climbs lad- 
ders and goes for the gold. Requires 
an EGA or VGA card. 

OPDBF is a pop up utility which 
allows you to browse through 
dBase, dipper, Foxbase ana com- 
patible database files from within 
any application. 

TIKLER is one of the nicest tickler 
programs we've encountered. It 
remmds you of up to three hundred 
events on the future, without 
knotted handkerchiefs, bits of string 
or things written on your arm. 

CAFTY is small and so brilliantly 
pointless that we had to include it. 
It's a resident program Run it and it 
plays a different musical note for 
every key on your keyboard. It's a 
delight to listen to as you type DOS 
commands... a veritable symphony 
in WordStar. 

CONNECT4 is the best and most 
ruthless computer implementation 
of this popular game. 

PALETTE allows you to set the 
colour palette in Windows sensibly. 
If you don't know you need this pro- 
gram you don't know how badly 
you do. C language source code in- 
cluded. Requires Microsoft Win- 
dows. 

LIFE is a three dimensional version 
of the classic program in whicha col- 
ony of creatures lunch out on each 
other. A programmer's toy, the C 
language source code is included. 

TRI-MAZE is a blast. It draws com- 
plex mazes and then challenges you 
to solve them. 

PERIODIC displays the periodic 
table and lets you scan a cursor over 
it to get detailed information about 
each element. Requires an EGA or 
VGA card. 

FANS Pilot a space ship through a 
field of waving fans catching bounc- 
ing loonie dollars as you go. An 
EGA or VGA card is required. 

CHESS is a three dimensional chess 
game which actually allows you to 
move the pieces around, rather than 
just typing in co-ordinates. This has 
to be the last word in computer 
chess. Requires an EGA or VGA 
card. 

$24.95 (TWO DISK SET) 
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DRIVEL is a brilliant addition to any 
office. It produces very meaningful 
sounding text which is actually pure 
drivel. It will happily generate as 
much text as you want, suitable for 
use in memoranda, reports, letters 
and year end stockholders portfolios. 

CPRINT is the ultimate C source file 
printer. Aside from generating first 
class hard copy listings complete 
with headers, footers, page numbers 
and so on, it will also generate an 
index and a table of contents for any 
source file. 

EGARULE pops a ruler up over any 
EGA text screen. You can position 
the ruler where you need it, and use 
it for the accurate positioning of text 
in different applications. It's amaz- 
ingly handy. Kequires and EGA or 
VGA screen. 

INVENTORY is a home or office in- 
ventory program which maintains a 
running database of your posses- 
sions. It keeps track of what every- 
thing' s worth, and provides you 
with an estimate of the replacement 
costs. Reduces potential 
"negotiations" if you have to make 
an insurance claim. 

JDOS will pop a command line up 
from within most applications. 
However, it does a number of clever 
things to allow you to have all the 
DOS memory in your system avail- 
able for applications run from within 
other applications... quite the clever 
trick when you think about it. 

MORTGAGE is a powerful 
mortgage program. It does a number 
of types of calculations, and will 
print hard copy reports. It's great for 
doing "what if" plans to find ways 
to slaughter your mortgage quicker. 

PIZZA will teach you to make 
pizza at home. It contains a variety 
of recipes and tips. Avoid getting 
anchovies in your disk drives. 

POSTGIF is the best way of generat- 
ing black and white printouts from 
full colour GIF files. This program 
creates true halftones... not dimers... 
from GIF files and stores them as 
EPS (encapsulated PostScript) files. 
These can indudepreviews for use 
with Ventura publisher, too... you 
can use GIF files as black and white 
art for desktop publishing. If you've 
tried our Colour dip Art disks, 
you'll want this program. Requires a 
PostScript printer. 

SLEUTH is a fascinating graphic 
ASCII game. A murder hasheen 
committed in an old house. There 
are various odd characters around, 
and various dues. Your task is to 
wander around the various rooms, 
check out the dues and unmask the 
villain before you get crunched The 
game changes with every playing, 
and you can use your own cast of 
characters if you like. 

SORTDEM is a particularly interest- 
ing program. It illustrates tne 
process for sorting a list of words 
using five of the most popular sort- 
ing algorithms. You can see how 
each one works, and you'll under- 
stand why each one is preferable for 
some applications. C language 
source code is induded. 

$19.95 
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LETTERS ’N LABELS is a fabulous 
mailing list manager if you have 
moderate sized lists to keep. It will 
store them in a custom data base, let 
you update the list and print out 
lables whenever you need them. 

ARGH is the sound that most 
people make after playing this puz- 
zle game for a while. Ir s just a series 
of sliding blocks, but it'll drive you 
mad trying to solve it. 

DERASE is the most comprehensive 
file un-eraser we've seen so far. It 
handles everything from floppies to 
hard drives of up to thirty two mega- 
bytes, and it tells you if your files 
have been trashed and are therefore 
unrecoverable. 

HPPS is a PrtSc replacement espe- 
cially designed for owners of HP 
LaserJet Plus compatible laser 
printers. Includes ASM source. 

FINDER is a Microsoft Windows 
utility which locates files anywhere 
on your hard drive. 

DO-ONCE is a program which can 
be set up to run specific applications, 
utilities or batch files at specific 
times. It will, for example, automati- 
cally back your hard drive up to a 
streamer every Friday afternoon 
once everyone has gone home. This 
fire most flexible and reliable one of 
these things we've found to date. 

LAST RESORT keeps you going 
when your computer hangs. It will 
get you back to DOS, copy the con- 
tents of a RAM disk onto something 
more permanent and restart your 
heart when your system appears to 
have locked up solid 

AXEL-F plays the theme from 
Beverly Hills Cop. It's not all that 
useful, to be sure, but it's small and 
fun. Requires BASIC. 

LIFETIME is a serious program 
which uses solid statistical research 
to estimate your life span based on 
your health and lifestyle... it can be 
a bit sobering. Requires BASIC. 

POPDATE is a really well executed 
pop up calendar which shows you 
the current, previous and next 
month for any month you like. 

800K uses the high density drive of 
an AT or 386 based machine to for- 
mat normal low cost dual density 
floppies to hold eight hundred 
kilobytes worth ofdata, or more 
than double their usual capacity. Iti s 
a great money saver, considering the 
price difference between these and 
quads. Includes ASM source. 
GLEANERS is a complete index to 
National Geographic magazine from 
1957 through to 1987, along with a 
really superb database program to 
search for things by subject, place 
and so on. It's great for research, and 
essential if you v ve been saving back 
copies for a while. 

$ 19.95 
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PAINTER’S APPRENTICE This is a 
complete implementation of a Mac- 
Paint style paint box program for the 
PC, equal or superior in many ways 


to the original... and a lot easier to 
use than is PC Paintbrush or 
Microsoft Windows Paint. This is a 
phenomenally enjoyable program 
equally suitable for a bit of image 
hacking or for serious art. It's a must 
for desktop publishing. Requires 
EGA or VGA card and a mouse. 

DGTERM is an immensely clever 
program which pops up a telecom- 
munications terminal from within 
any application and allows for back- 
ground XMOD- EM and YMODEM 
Hie transfers. 

FINANCIAL PARTNER is a 

storehouse of financial planning 
utilities. It will work out amortiza- 
tion tables for loans, help you plan 
annuities and so on. No one with 
more than twelve dollars should be 
without this package. 

FR386 is the fastest, slickest and 
most stunning fractal graphics pack- 
age we've ever seen. It includes a 
zoom box which lets you move suc- 
cessively closer to the images you 
create. Requires an 80386 based com- 
puter and EGA or VGA card. 

HPCALC runs under Microsoft 
Windows and gives you the com- 
plete functions of Hewlett Packard 
style programmable scientific cal- 
culator. No number will get away 
from you once you have mis thing 
running. 

LOOKFOR is a powerful text search 
utility which will find selected 
strings of text in any number of files. 
It's a useful research tool... and a 
great asset for people who can't 
remember where they last saw some- 
thing. 

QUIKCOPY is a replacement for 
the DOS DISKCOPY program. It 
copies disks in about naif the time, 
and allows for multiple copies of 
the same disk without reading the 
original for each one. 

RACECAR stands proudly in the 
tradition of brilliant public domain 
ASCII games. Using nothing more 
than text and colours, it allows you 
to drive a speeding car through a 
twisting, debris strewn race course 
until you finally pile up on the 
walls or oil slicks. 

TIFFANY is the first really work- 
able screen capture utility for Win- 
dows we've encountered. It allows 
you to create graphics files from 
any window on the screen. 

TRAN is a rather astounding piece 
of work. It reads text files... through 
the speaker of your PC, in English. 

ZAPDIR kills whole subdirectories 
in a single shot. It ends the annoying 
requirement of DOS that you 
manually wipe out all the files and 
sub-subdiredories in a subdirectory 
before you remove it. 

$ 19.95 
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POPDOS2 is a pop up DOS shell. 
You can rename, delete, type and 
generally meddle with files from 
within any application. It can save 
your life when your disk is full and 
your file hasn'tbeen saved. 

CALLFOR is a resident equivalent 
of those pink message slips that 
proliferate around offices... just the 



thing for an over worked recep- 
tionist, especially one with baa hand 
writing. It can be popped up from 
within a word processor or other ap- 
plication when the phone rings. 

CLEARCUT will scan your word 
processing files and suggest places 
wherein you've used more compli- 
cated wordings than you should 
have. It helps to simplify your writ- 
ing and malce it easier to read. 

CONFMT is a resident disk format- 
ter. It allows you to format floppy 
disks as a background task while 
you run normal programs. It's quite 
a time saver. 

FLEES is like Sp ace Invaders on add. 
It's blindingly fast, with brilliant 
graphics ana some really bizarre 
aspects. Requires an EGA or VGA 
card 

PALMEGA is a computerized palm 
analysis program. Better than an old 
lady with a crystal ball, it will tell 
you how long you'll live, how rich 
you'll get ana whether or not you'll 
meet a tall, dark stranger who y ll try 
to sell you swamp land in Florida. 
EGA or VGA card required. 

P4UP will print four pages of nor- 
mal text on a single sheet of paper 
on most laser ana inkjet printers. It 
has a number of sophisticated for- 
matting features, too. 

SHFTPICK is ideal for people with a 


lot of resident programs on their 
hard drives. It allows you to hold 
down the Alt key ana bypass load- 
ing them when your system boots 
up. 

MDIAL is a memory resident 
dialer program and phone number 
data base. Connected to a modem, 
it allows you to dial voice calls 
without actually touching a phone. 

SMOOTH is the leading edge of 
text browsing programs. It will 
smooth scroll back and forth 
through any text file. This may seem 
like overkill., well, it is, actually... 
but it's awfully neat to watch. 

VALET is the best DOS shell 
program we've encountered. It will 
move, mass copy, delete, rename 
and generally handle the files on 
your hard drive in menu driven 
comfort. It's ideal if you don't like 
typing in commands. 

WIPE totally destroys files on your 
disk so that they can never, never be 
restored and looked at again. It's an 
essential tool if you deal with sensi- 
tive data. 

YEARCAL creates calendars for 
any month of any year of the twen- 
tieth century. However, it creates 
more sorts of calendars than you 
can possibly imagine... in sixteen 
languages, mcluaing Texan. 

$ 19.95 
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BCOPY is one of the cleverest 
copying programs around. It hides 
in the background while if s work- 
ing, so that immediately after issu- 
ing a copy command your DOS 
prompt returns and you're ready 
for whatever's next. A great little 
time saver. 

BDS is a slick pop up electronic 
engineer's calculator. It handles 
things like wavelength, apadtance, 
radio equations ancTso on. 

CALCQF analyzes your system 
and figures out now much you can 
speed things up by changing the 
refresh rate of your memory without 
crashing your machine. Then it 
generates a small COM file to in- 
clude in your AUTOEXEC file. 

JIVE translates any English text into 
jive. 

LUM is a sophisticated sideways 
printing program which is great for 
speadsheets or any application 
wherein regular paper just isn't 
wide enough. It supports multiple 
fonts, effects and so on. Requires an 
Epson FX-80 compatible printer. 

NJFRERAM will show you how 
much free memory you have from 
moment to moment up in the 
upper right comer of your screen. 
Great for spreadsheet users, 
amongst others. 

ORDER changes the order in 
which files come off your disk 
when you type DIR. mis allows 
you to pre-sort your directories, or 
adjust them in anv order you like 
to make frequently used programs 
boot more rapidly. 

FYRO we've had fireworks 
programs before... but this is the 
best. It does EGA fireworks, com- 
plete with sound effects, and is truly 
glorious. Indudes C language source 


code. EGA/ VGA card required. 

SOT is the son of Tetris, the addic- 
tive game from the Soviet Union. 
This one is even more devious. 

STYLIST is an essential tool for any 
Ventura Publisher user. It allows 
you to edit, manipulate and print 
out any style sheet. 

TONTO is a SideKick-like program 
with a host of features, including a 
dock/ calendar for any year since the 
middle of the sixteenth century, an 
ASCn chart and a printer setup 
program. 

MR BOSTON is the ultimate bar- 
tender. It holds redpes and complete 
directions for zillions of mixed 
drinks... from the common to the 
delightfully bizarre... and provides 
you with an outstanding user friend- 
ly program to access ana even add 
to the list. 

$ 19.95 


A F S P C 4 3 

MAGMA is a truly weird graphic 
arcade cum adventure game. Tunnel 
through the depths of the earth, con- 
tad spies and try to assemble all the 
fragments of your secret document. 

BANKER will keep your checkbook 
in balance... as well as anything short 
of divine intervention can. 

FONTFILTER adds spedal effeds to 
LaserJet softfonts. Induded are 
such effects as drop shadows, 
endosing boxes and even blood 
dripping from each charader... no 
foolin'... Also indudes the complete 
C source code. 

READRITE is a real time readability 
analyzer. A resident program, you 
can pop it up from within your 
favourite word processor and get a 
readability index for the contents of 
your screen. Very slick. 


CALC is the nicest pop up prog- 
rammer's calculator we've encount- 
ered... and it's pretty hot for anyone 
else who has to deal with numbers 
too. It indudes base conversion and 
a host of other useful functions. 

CARDFILE is a little pop up data 
base program which will keep track 
of people, places, phone numbers... it 
even dials your phone through a 
Hayes compatible modem. 

RECORDER will keep track of the 
frequency of access or the files you 
use to help you dedde how best to 
use a RAM disk. 

BARMENUS is a system to compile 
and implement Lofus style menus in 
applications other than Lotus. It's a 
great toy for die hard 1-2-3 users, 
and not a bad user interface for the 
rest of the planet. 

SNIPPER is the slickest text cut and ! 
paste program we've encountered 
to date. Copy text from the screen 
of just about any application into 
just about any other one. Great for 
getting spreadsheets into your 
word processing documents. 

SWEEP will execute any command 
you like in every sub diredory of 
your hard drive. 

CONFIG is splendid. It lets you 
alter the way your CONFIG.SYS 
file is interpreted by DOS when 
your system boots up. You can ex- 
clude specific drivers at boot up 
time to free up memory space... no 
PC should be without it. 

Z80XASM has been requested by a 
number of our users. It' s an assemb- 
ler which runs on a PC compatible 
system but assembles ASM source 
code for the Z80 microprocessor. In- 
dudes a Z80 machine language 
monitor as a test file. 

HERCSAVE is the most reliable Her- 
cules screen blanker we've come 
across. Save those green screens. 

FSEE is a quick and nasty way to see 
what LaserJet fonts look like without 
having to download them to a laser 
printer... it shows them on the screen 
of your PC in gr aphic s mode. Handy 
for use with FONTFILTER, above. 

OKSCR is a really elegant way to 
get reliable screen captures from 
graphics applications. More to the 
point, it actually works. Writes to 
PC Paintbrush compatible files. 

VALSPEAK translates English into 
valley girl talk. Gag me with a spoon. 

TED is a very small text editor... two 
kilobytes is very small. It's about the 
easiest little editor in creation for just 
whipping up a few lines of a batch 
file or changing a driver in your 
CONFIG.SYS file. It's also good for 
program editing. 

EGAUNES is a collection of tiny 
utilities which will set your EGA 
card to different line sizes so you can 
see what text looks like in the higher 
resolution modes. Indudes 12, 25, 35, 
43 and 50 line modes. 

EGAITAL puts your EGA screen in 
italics mode. Not blindingly useful, 
but only a hundred byteslong. 

PCXSCOOP is a file reader and 
printer for PC Paintbrush PCX and 
PCC files. Let's you check 'em out 
without loading the whole ZSoft cir- 
cus. Handy for use with OKSCR, 
above. 

$ 19.95 
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FORMATQM is a very, very fast 
disk formatting program. 

FIREWORK blanks the screen after a 
period of inactivity and shows you 
ireworks until you do something. 
Windows is required. 

SNAKE is simply the best snake 
game every written. 

BELL makes the beep in your com- 
puter sound slick and sophisticated 

CALLTIME will dial up the atomic 
dock in Ottawa and set your system 
dock accordingly. A Hayes com- 
patible modem is required. 

CASE will change a text file to all 
upper or all lower case, stip of the 
WordStar bits and other things. 

CDTO provides a simple way to lo- 
cate files in other subdirectories and 
the go to their locations. 

CLOCK is the biggest resident 
screen dock in creation. 

DDATE is a cursor driven date setup 
program. 

DEV shows you where all the device 
drivers in your system are. 

KTIMER times the execution of any 
program to the nearest 100th second. 

USTFRAG shows you how frag- 
mented your hard drive is, allowing 
you to dedde whether it's worth run- 
ning a defragmenter program. 

N REFRESH slows down the refresh 
rate of your system memory to in- 
crease the speed of your machine. 

RAMVIEW is a resident program 
that lets you pop into a hex and 
ASCII dump of your system and 
page through your RAM. 

REPEATS locates identical files in a 
complex hard drive system, allow- 
ing you to free up disk space. 

SETALARM wakes you up at a 
predetermined time. 

SILENCE more or less totally kills 
the speaker of your PC 

STEPDOS allows you to step 
thro ugh the execution of a program 
one DOS call at a time, with an infor- 
mative display at each pause. 

VTREE2 shows you a map of your 
system and the sizes of your sub- 
directories. Great for pruning. 

WATZITDO returns information 
about the multifarious alternate key 
combinations on the PC 

WF is a wild card find program that 
searches for files on your hard drive 
without asterisks or question marks. 

WORLDTIM lets you see the time 
anywhere in the world 

WPHD disables writing to your 
hard drive temporarily, protecting it 
from viruses to some extent. 

XPANDISK creates a very sophisti- 
cated, variable sized RAM disK in ex- 
panded memory. 

TUNEUP uses your PC's speaker to 
generate extremely precise pitches 
for tuning stringed instruments. 

FORM generates business forms. 

TCAP captures text screens, but 
makes them into GEM /IMG files 
suitable for use with Ventura. 

$ 19.95 
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GALAXY24 is the latest version of 
the Galaxy word processor. Now 
equipped with a spelling checker. 
Galaxy allows the user to work on 
up to two textfiles at the same time 
and import text from one to the 
other. The colours Galaxy uses are 
user-selectable, and EGA owners 
may elect to display 43 lines of text 
instead of the standard 25. Galaxy 
can use the entire IBM character set, 
provides ten programmable macros 
to save you some typing, and will 
take advantage of a mouse, if you 
have one. Most popular printers are 
supported. 

PC -TOUCH endeavours to im- 
prove your typing skills by record- 
ing your accuracy and words per 
minute as you type in the deep 
thoughts it throws at you from 
thinkers great and obscure. In ex- 
ecutable form, PC-TOUCH comes 
with its BASIC source code, and al- 
lows you to change the quotes to vir- 
tually anything you'd like. 
PHNWKD10 Stows that you've al- 
ways wanted to know what your 
phone number spells out, and is will- 
ing to display ... or print ... all 2,187 
permutations to help you out. Few 
of these will actually make sense, but 


there may be an interesting phrase 
or three nestled in amongst the resul- 
tant cryptograms. 

$ 19.95 
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SQUYNCH is an adventure game 
created with the Adventure Game 
Toolkit. Charged by Squeeb II to 
retrieve his ruby, you'll face 
various unpleasant obstacles in ful- 
filling ’ • 
a sopf 

which accepts complete sentences 
as valid input. 

CRAPS is a realistic representation 
of the Las Vegas dice game. CRAPS' 
instructions include a thorough 
description of how the game is 
played and the odds ofvarious bets 
paying off. You'll need a colour 
graphics card and ANSI.SYS in your 
CONFIG.SYS file to play. 

PICEM 1 6D allows users of CGA, 
Hercules and EGA as well as VGA 
graphics cards to view multi- 
coloured .GIF, .PIC and .PCX 
graphic files. Plantronics and 
AT&T graphics cards are also sup- 
ported. 

ROGER.GIF is a multi-coloured 
it, a cartoon 
: fame. Best 
viewed on a colour monitor. 

EDMAC allows users to edit and 
(optionally save) readmac graphic 
files. Good for cleaning up the extra 
bits inherent in files ported from 
the Macintosh. EDMAC is accom- 
panied by its Pascal source code, 
and requires a colour graphics card. 

OPUS is a readmac of Berke 
Breathed's Bloom County character 
in a questionable state of Penguin 
Lust ... 

FOWLPLAY attempts to settle the 
question of why did the chicken (or 


turkey) cross the road. Similar to 
Frogger, this game requires a 
colour graphics card. 

ATALK is a number of humourous 
digitised sentences which actually 
sound reasonably dear through 
your speaker. 

$ 19.95 
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BOOM is a program to display 
fireworks on your screen. You 
probably don t think you need one 
of these... most likely true, but it's 
fun to watch. Requires a CGA or 
EGA card. 

COLORDIR is a very slick... and 
exceedingly fast... sorted directory 
which uses screen colours 


monitor, while by no means essen- 
tial, is highly recommended. 

DIGCLOCK is a huge screen dock 
which reads out in seven segment 
numerals. Easily read from across 
the room, or across the street with a 
good tdescope. 

DISPIN FO is a C source file for 
programmers. It's a foolproof 
routine to allow your code to figure 
out what sort of video card is in the 
computer it's running on. 

ED is another C source file, this one 
for the standard unix ed text editor. 
It has been reworked to compile 
under Turbo C, and will serve nice- 
ly as the basis for a word processor 
if you want to write your own. 

EGA2RAM runs the BIOS of your 
EGA card from fast RAM rather 
than slow ROM. It speeds up your 
screen quite noticeably with no 
snow or other drawbacks. Requires 
an EGA card, ASM source code in- 
duded. 

FASTGIF is a GIF image file reader. 
GIF files are glorious colour picture 
files which must be seen to be really 
appredated. We've induded a GIF 
file ot a mandrill so you can see what 
they're up to. Requires an EGA or 
VGA card. 

HP-SLASH reduces the size of Laser- 
Jet soft fonts... and their resultant 
download time... by allowing you to 
selectively remove unused charac- 
ters from them. This is an essential 

et corn- 


desktop publishing. 

iyiAXI.EXE is the answer to every 
"insuffident disk space" message in 
creation. It formats up a normal 
double density floppy to hold four 
hundred and twenty Kilobytes, and 
a quad density disk to hold almost a 
megabyte and a half. Our tests indi- 
cated tnat these disks are no less reli- 
able than normal floppies, and can 
be read in normal PC drives. 

PC- POOL is a really well executed 
pool simulation. The balistics of the 
balls is very nearly perfect, and the 
user interface is well thought out. It's 
but it's 


REMINDER is a memory resident 
appointment calendar which pops 
up at the touch of an alternate key. 
It also features a screen dock which 



can be enabled or disabled at will. 

RN is the best way to move around 
the subdirectories of a hard drive 
ever invented. Rather than having 
to type in complex paths, RN al- 
lows you to move around in menu 
driven comfort. 

SAY is the best speech program 
we've encountered for the PC thus 
far. It's pretty inteligible, espedally 
considering that it speaks through 
a speaker tne size of a quarter con- 
nected to a timer chip. It comes 
with a host of phrases, including 
the all but essential "beam me up, 
Scotty". Good for disturbing your 
stupour in the morning. 

VFM will warm the hearts of Ven- 
tura Publisher users. It allows you to 


add and reorganize fonts for this 
popular desktop publishing system 
without any sweat, bother or Keying 
of batch files. No laser should be 
without one. 

MCOPY is command line replace- 
ment for the DOS COPY command 
which allows you to copy files to 
floppies with maximum space ef- 
ficiency, a prompt to swap floppies 
when fhe disk is full and full CRC 
checking to make sure that what 
you see is really what you get. 
DOS, as it turns out, doesn v t verify 
its copies very well even with the 
verify flag on. This is an essential 
utility. 

$ 19.95 
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IMGCUT, GemScoop and Address 
also in this collection. 

MEMO drives a PostScript device 
to generate truly eye catching 
memos. It accepts raw text or Word- 
Star files and prints them sophisti- 
cated^.' 

FONTS is a collection of our favour- 
ite EGA font programs, which will 
reduce the screen characters of any 
EGA compatible display adapter, in- 
cluded are Script, Computer, Future 
and others. Also included is 
EGAFONT allowing you to create 
your own font programs. 

ADDRESS is a vastly enhanced resi- 
dent envelope addressing program 
which allows for custom printer con- 
figurations and either standing text 
or graphics of your choosing for the 
return address. 

VCHECK will do a CRC check of 
theasensitive system files on your 
hard drive each time you boot your 
machine, ensuring that none or them 
have been infected with viruses. 

IMGCUT extracts fragments of 
GEM/ IMG paint files ror use with 
desktop publishing and other ap- 
plications which use this image file 
format. You can pre-crop pictures to 
save disk space and time and can 
also make graphics files for AD- 
DRESS, also in this collection. 


CMOS memory into a disk file and 
then restore it. This is great for 
changing batteries, of course, and 
also for tnose systems with funky 
memory which require frequent set- 
ting up. 

DIRNOTES allows you to attach 
short, one line comments to the direc- 
tory entries on your disks. 

PRTSCEGA is a program to make 
the PrtSc function work properly for 
EGA cards, allowing you to once 
again dump screens to your printer. 
Versions are included for a stock 
Epson FX-80 and for the Tandy 
DMP200. In addition, the source 
code comes with it, so you can hack 
a driver up for your specific printer. 

EDI$K allows you to put a RAM 
disk in the space between your nor- 
mal system memory and your 
screen buffer, using this otherwise 
wasted space for something practi- 
cal. It requires that you have 
memory in there, of course... many 
RAM cards will do. 

EMC is an extended memory cache. 
It allows you to use LJM memory for 
a disk cache, speeding up your disk 
accesses without robbing your sys- 
tem of any main memory. 

GDIR is a sorted directory program 
with uses the Hercules carers 
graphics mode to put forty-three 
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CALENDAR is a perpetual calen- 
dar running from the middle of the 
sixteenth century up until way past 
the age of Star Trek. This program 
will show you when important 
dates fall in the years of your 
choice as well. 

CPM2DOS will actually read files 
from the disks of most CP\M sys- 
tems onto your PC. Unlike commer- 
cial packages which purport to do 
the same thing, it includes a facility 
for creating custom formats. It's a 
perfect companion to Z80MU on 
Volume 11. 

GCAP is the ultimate graphics 
screen capture. This resident utility 
wil create GEM/IMG paint files 
from anything on your tube, suitable 
for use with Ventura, amongst 
others... an essential gadget for 
desktop publishing. Works with 
EGA monochrome, CGA and Here 
cards. 


MACSCOOP is an updated ver- 
sion of he popular MacPaint file 
reader ana features support for 
Epson FX, Hewlett-Packard Laser- 
Jet and PostScript printers and for 
EGA, Cga and Hercules display 
cards. It will let you look at ana print 
any MacPaint image file. We' ve in- 
cluded a few to get you started. 

GEMSCOOP is very much like 
MaeScoop, above, ana has the same 
features for reading and printing 
GEM /IMG paint mes. A really 
handy tool, for desktop publishing. 

MAC2IMG converts MacPaint to 
GEM /IMG paint files for use with 
Ventura, among others, allowing 
you to access megabytes of public 
domain dip art. Handy for use with 


PINPRESSr prints text very small on 
an Epson FX-80 compatible printer 
and allows you to cram up to sixteen 
kilobytes of text in two columns on a 
single page and keep it readable. 

SMALL is the PinPress for laser 
printers. This thing will print about 
four standard pages of text on a 
singler sheet of papr... rather small, 
of course. Works with any Post- 
Script device. 

$19.95 
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386BUG Some 80386 chips don't 
work quite right. They have 
problems with integer multiplica- 
tion, which can cause some software 
to behave unpredictably. This Little 
program spots the duds... it's essen- 
tial if you're thinking about buying a 
386 machine. Indudes source code. 

MASM -MAC This is a collection of 
MASM assembler macros to make 
BIOS, DOS and 8087 interfacing a lot 
easier. Requires MASM to use. 

8X6 installs a really tiny screen font 
on an EGA card. You can get about 
four times the usual amount of text 
on your screen with this if you run 
applications which support it. 

AT is a little time bomb program. It 
will hide in memory and run ap- 
plications at specific times and dates 
without any attention. Allows for 
queuing up several tasks. 

BACHMINis a three part Bach 
minuet in BASIC... quite the trick. 

CAT is a small sorted directory 
program. While hardly high tech, it 
is a useful replacement for DIR. 

CAVERNS is a fast graphic arcade 
game. It looks a bit simplistic but it 
will surprise you when you get into 
it. Wants a CGA card. 

CMOS is a pair of simple programs 
which read me contents of an ATs 


fines of listings on the tube at once. 
It's very slick. 

HELP is a slick little DOS help 
program which can be called up any 
time you need something about the 
PC explained to you. 

THRASHER is a splendid system to 
fi nd ou t the optimum setting for the 
BUFFERS line in your CONFIG SYS 
file. It can speed up your disk acces- 
ses while actually freeing up a bit of 
memory. 

MCSCOOP is the executable ver- 
sion of the MacPaint file reader in 
the Jan.1988 edition of Computing 
Now! It also prints picture files... to 
PostScript, Laserjet+ and Epson 
printers. 

LDRES is a system to make some- 
what standard COM files into 
memory resident utilities, or TSRs. 
Please note that while full documen- 
tation is included with this thing, it's 
still a bit technical and you'll have to 
be a moderately decent hacker to 
make something come of it. 

NOREBOOTwill disable the Ctrl- 
Alt-Del reboot of your system. 
Source code is included. 

RES86 is a transliteration of the 
redoubtable CP/M RESOURCE 
machine language disassembler. 
Source code is included. This 
program requires an extensive un- 
derstanding of machine level 
programming to be useful. 

RS232 will show you the status of 
our serial port on your screen. It's 
andy for debugging, and to see 
what you' re modem is up to if you 
have one that lives inside your PC 

WFU is one of the nicest DOS shell 
managers we've yet encountered. It 
handles tagging, copying, deleting, 
renaming and generally manipulat- 
ing files just as you would with the 
command line... but in a convenient, 
menu driven environment. 

$19.95 
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INSTACALC is a memory resi- 
dent spreadsheet. It may not be 
Lotus or Excel, but it's amaz- 
ingly powerful considering 
that it lives in an alternate Key 
combination. Includes a sophis- 
ticated macro facility. 

ALTER allows you to change 
the attributes of a file... includ- 
ing the time and the date. 

CALENDAR is a sophisticated 
desk calendar which can be 
made memory resident if you 
want it to be. It uses data files 
which allow you to have it 
remind you of things. 

COVER prints disk directories 
suitable for sticking into the 
sleeves of your disks... the 
nicest such program we've en- 
countered. Requires an Epson 
compatible printer, patchable 
with DEBUG for other printers. 

DISKLITE is a tiny bit of code 
which shows you when one of 
your drives is running. Not 
much use for floppies, this, but 
great for RAM disks and AT 
style internal hard drives. 

DISKUTIL is a poor man's Nor- 
ton utility. It will walk you 
through simple disk level func- 
tions, including FAT table fix 
ups and file unerasure. 

MELT clears the screen,dramati- 
cally. 

MONSTER a memory resident 
DOS monitor. Check out what 
your programs do one INT 21 
call at a tune. 

THEGRIN is the most sophisti- 
cated MacPaint picture viewer 
yet. It allows you to stretdi and 
compress images, zoom in and 
out and generally hack their 
bits to bite. It also prints them. 

TMAP is a clever TSR program 
mapper which is itself memory 
resident. It's siroerb for finding 
gorches caused by interacting 
resident programs. 

VARISLOWis a variable * 
speed control for AT type com- 
puters. It lets you crank the 
dock down to play games at 
their normal speeds. However, 
you can do it interactively, 
rather than from a command 
line. 

WATERFALL is a fabulous 
MacPaint picture of an Escher 
drawing, suitable for use with 
THEGRIN or any other Mac- 
Paint reader. 

CHINASEA is a James Qavell 
novd in a disk file. In this 

g ame you get to be a trader in 
ie far east. Try to prosper 
without getting knifed. 

TURBO C PATCHES is a col- 
lection of patches to fix some of 
the bugs in the early releases of 
Borland's Turbo C. if you're 
to compile at warp 
you'd better have one of 



$19.95 
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ASTRO LAB This is a very sophisti- 
cated program for working out the 
conjunction of the planets for any 
day in history. It's not much use if 
you believe in a flat earth, but handy 
for horoscopes. 

BASERES A resident utility, this 
thing will accept numbers m any 
base and show them to you in all the 
other commonly used notations. In 
other words, it will convert decimal 
to hex and back again — great for 
people with only ten fingers. 

BREAKON This is a utility to make 
just about any program exitable with 
control-break. It has multiple levels 
of urgency — three hits gets you out 
of anything short of the end of 
civilization as we know it. As- 
sembler source included. 

CROSSWRD If you've ever wanted 
to generate your own crossword 


them. 

DIMMER The smallest screen 
blanker yet — two hundred and 
seventy one bytes. 

EPSONISM Even people with laser 
printers occasionally have to deal 


have like an Epson. 

FASTBIOS This is a pair of 
programs which will extend your 
keyboard buffer— without hanging 
your system — and increase the 
speed of your screen dramatically. 

FREERAM tells you the truth about 
how much useable memory is avail- 
able to your programs. 

LASERGRID This is a rather good 
ASCII game. Place your bets and 
hope the aliens leave you alone. 

VMUSIC This is a small three voice 
music player which handles its 
scores in BASIC music notation. 
Comes with several songs, and you 
can easily create your own tunes 
with a text editor. 

IDCKEYS This is an assembfylan- 

tion^cey 1 r^dMtions under 
ANSI.SYS. It's great if you like to 
have keyboard macros under DOS 
without a keyboard redefinition 
program installed. Requires an as- 
sembler to use. 

IDCKILL This will go through an en- 
tire hard drive — including all your 
subdirectories — and kill files that 
match a given specification. A bit 
nasty if you use it improperly, but 
great, say, for snuffing BAK files. 

LW86 This is an extensive pop up 
reference card for assembly lan- 
guage programmers. It indudes ex- 
planations of the op codes, what the 
assembler directives do and so on, * 
all at the touch of control shift. 

SPACE Find out how much useable 
space is on your hard drive instant- 
ly. Indudes assembly language 
source. 

YESNO creates complex interactive 
batch files, this little program returns 
an error level code basic on the 
ASCH value of a key press. Assemb- 
ly source induded. 

$19.95 
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AWS Programs that turn WordStar 
into ASCII abound, but this one 
turns ASCII back into WordStar. Let 
those high bits roll. 

BADCLUST This program finds the 
bad dusters on cheap disks, prevent- 
ing them from killing your data. If 
you must use low rent oxide, use it 
carefully. 

CHEAPFMT like BADCLUST, 
above, this program makes your life 
less freaky if you use cheap disks. It 
formats them very carefully, looking 
for unusable sectors. 

CCC A C language programmer's 
dream, this is a "petty print" 
pogram, that actually draws nesting 
loop and structure diagrams beside 
the source code it lists. It makes spot- 
ting even subtle bugs effortless. 

CTP Something of a mutated fusion 
between snake and space invaders, 
this is a ruthlessly fast arcade game 
in first rate high resolution graphics. 
Requires a colour card or HGC 
below, and a Here board. 

HGC This is the first colour card 
simulator for a Hercules board that 
really seems to have its act together 
for tne majority of colour card 
graphics software. Run it and your 
Here card will display colour card 
high resolution graphics as if it was 
designed for the task. 

BIGPRINT This pogram prints text 
files in very large characters. It re- 
quires an Epson compatible printer. 

MBS This is one of the nicer fractal 
pograms we've encountered, as 
well as being one of the faster ones. 

It runs on a colour card, or on a Here 
board with HGC, above. 

MOUSE This is the source code for 
the linkable MOUSE driver, as seen 
in the July 1987 edition of Comput- 
ing Now! It requires MASM to as- 
semble and a C compiler to use. 

PCRR This is one of, the most inter- 
esting programs we've yet en- 
countered. It simulates a railroad in 
high resolution graphics. You can 
lay out your railroad, equip it with 
multiple trains and make tne whole 
party go. Requires a colour card or 
HGC, above and a Hercules board. 

TASKER This is the most elaborate 
multitasking system yet devised for 
the PC. Install up to nine variable 
sized partitions, with a program run- 
ning in each, and pop between them 
instantly. 

WINDOW The source code for the 
C language window manager from 
the July 1987 edition of Computing 
Now! Written in Lattice C. 

$19.95 
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AC This is a small area code 
program — give it a three digit area 
code and it will tell you where it is. 

ASC This is a memory resident 
utility that pops up a window with 
an ASCII character chart. 

ATTR This utility lets you meddle 
with the attribute bit of your files. 


BAC This is a disk backup utility 
that is much less frightening than the 
one that comes with DOS. 

BACKSCRL This recalls stuff that 
has scrolled of your screen. It's neat 
if you can't seem to reach the Num- 
Lock key in time. 

CAT This is a collection of disk 
utilities in one program. 

CLOCK One of the nicest clocks 
we've seen, this has a built in alarm 
function among other things. 

COVER This is a sorted disk direc- 
tory that prints out all the files on a 
floppy in a form suitable for sticking 
to the sleeve. 

CWEEP This is a menu driven file 
mover — saves typing the word 
COPY over and over again. 

DDIR Yet another directory utility, 
this does a two column directory 
similar to the regular single column 
DOS version. 

DELZ This wipes out files so they 
can never come back — kills the sec- 
tors as well as the directory entry. 

DISKCAN This one checks your 
disks for bad sectors — get 'em 
before they get you. 

DOORS This lets you flip between 
multiple monitors without rebooting 
your system. 

EQUIP This program tells you what 
hardware your system thinks it has 
— often providing you with the 
answer to many software problems. 

FASTDISK If your floppies seem a 
bit tedious, you might want to zap 
'em with this speed up program. 

FDATE This changes the date 
stamps of files. 

FLIP sets a number of otherwise 
tedious parameters under DOS. 

FREE This returns the amount of free 
space on a disk without having to 
watch the whole directory scroll by. 

GERM This is a memory resident in- 
terrupt driven communications ter- 
minal 

IBMSHELL This allows you to fool 
your system into loading COM- 
mAND.COM from other places. 

KBBUFF This is a keyboard buffer 
extender. No home should be 
without one. 

KEYFAKE This allows you to "stuff' 
keyboard characters into an applica- 
tion to get past tedious introductory 
screens ana menus. 

LC This counts the number of lines 
in a text file. 

LOCATE This scans through sub- 
directories, checking all the files for 
specific text strings. 

LOCK This is a file encryptor. Also 
includes UNLOCK. 

MOVE This moves files between 
subdirectories with less typing than 
COPY would entail. 

NDOSEDIT An up dated version of 
regular DOSEDIT, this is a resident 
DOS command line editor that ac- 
tually makes DOS decent ot work 
with. Indispensable. 

NO This is a strange little wild card 
exception thing. It allows you to 
create more complex file specifica- 
tions than does DOS all by itself. 

NPAD This is a simple memory resi- 
dent node pad. 


p c 


PCUTIL This is a collection of add 
ons to DOS. 

PINHEAD The printing press 
program from the June 1987 edition 
of ComputingNow! It can get up to 
16 kilobytes or text on one page. In- 
cludes the C source code. — works 
with Epson compatible printers. 

POPCAL This is a memory resident 
utility which will bring up any 
month of any year you like. 

PR This is a handy formatted print- 
ing utility. 

PUSHDIR allows you to change sub- 
directories, do something, then 
return to the previous directory. 

REBEEP A replacement for PAUSE, 
this is a noisy hatch file utility to at- 
tract attention when a task has been 
completed. 

RENDIR renames subdirectories. 

SCRN blanks all the monitors at- 
tached to your system after a 
specified period of inactivity to keep 
your phosphor from getting fried. 

SETPRN This allows you to painless- 
ly set up your printer from DOS. 

SETUP This is a memory resident 
utility that will allow you to set up 
an Epson compatible printer from 
within any application. 

SIZE This returns the number of al- 
location clusters a file occupies on 
the disk. 

SOUND makes noises to attract at- 
tention from within a batch file. 

SP A nice little print spooler. 

SWEEP This allows you to execute 
a 4command in every subdirectory 
on you r disk. 

UNDEL This recovers accidentally 
deleted files. You man not need it 
now but you sure will sooner or 
later. 

VDL This requests verification 
before it deletes files so you won't 
need UNDEL quite as often. 

VOLSER Changes the volume 
name of a disk. 

WAITN This pauses for a specified 
time while executing a batch file. 

WHEREIS This finds files in sub- 
directories. It includes the C source 
code from the june 1987 edition of 
Computing Now! 

XDEL This is a menu-driven file 
deletion utility. 


$19.95 
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ARCE A really tiny archive utility, 
this thing will extract members 
from ARC files without tying up 
half a disk for itself. 

baby An extremely warped game, 
this thing is engaging ana fairly 
challenging none the less. It invol- 
ves catching babies who are leap- 
ing out of a Durning building. 

CHMOD This is a useful utility for 
reading and changing the bits in a 
DOS mode flag. 

CITYDESK This is an elegant fancy 
printing program that allows you 
to do some desktop publishing 
functions with a dot matrix printer. 

DOG A disk organizer. Dog will 
defragment the files on your disks 
to malce them quicker to access. 

FPR This is a printing program 
written in C. It's not compiled — 
you can change it to meet your 
needs. Requires a C compiler. 

THRILL There is little to say about 
this program. It's a beautiful ex- 
ample or high resolution PC 
graphics, and was too good to ig- 
nore, even if it was wholly useless. 
It's also a bit naughty. 

MIDI-IO The source file for the in- 
terrupt driven MIDI communication 
module from the April 1987 edition 
of Computing Now! Requires 
MASM to assemble and a language 
compiler to use — preferably C. 

PC-WRITE The latest version of 
this phenomenal word processor, 
this thing is enough to turn you off 
any other word processing package 
on the planet. 

EDWIN This is a decent window- 
ing program editor written in 
Turbo Pascal. It's not terribly fancy, 
but it's fast and very much like 
WordStar. 

$ 19.95 
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BOTH is a small utility which can 
slash your paper bill by allowing 
you to print long files on both sides 
of the paper. 

DIAGS Written by the author of 
Z80MU, this collection of tools will 
be nirvana for the experienced PC 
programmer. It does things like 
generate an annotated list of all the 
interrupt vectors in your PC, let 
you meddle with the 6845 registers, 
test most of the ins and outs of 
your system and so on. It's a bril- 
liant bit of work. 

GRCP Graphic cut and paste is a 
memory resident tool that allows 
you to scoop things from a PC high 
resolution graphic screen and pop 
them into other applications. 

LOCKERUP This tiny microbe of 
code sleeps in your system until 
you have to leave your PC for a 
while. Then it enables you to ir- 
revocably lock up your keyboard 
until you come back to restart it. 

It 7 s perfect for offices where there 
are more fingers than hands to con- 
tain them. 


MEGAPEDEjust when you 
thought that it was safe to play 
ASCII games again... This one is a 
sophisticated variation of the clas- 
sic "snake" programs and it plays 
with the speed of a boa constrictor. 
Don't count on winning for a 
while. 

MURPHY Sort of an iconoclast in a 
can, this program will print a ran- 
dom selection of several hundred 
of murphy's laws, corollaries and 
commentaries thereon each time 
it's run. If you put it in your 
AUTOEXEC file it will say some- 
thing clever each time you start 
your computer. 

QUEBERT This fast PC implemen- 
tation of the classic arcade game is 
every bit as exciting as the real 
thing but lacks a com slot. Jump 
down the mountain, avoid the 
snake and try not to get clobbered 
with fresh fruit. Sounds like real 
life... 

SAT This is a powerful, menu 
driven satellite data downlink ter- 
minal, as discussed in the Decem- 
ber 1986 edition of Computing 
Now!. 

SCAV This is a great program for 
people who buy economical floppy 
disks and just about everyone else 
who can't afford a clean room for 
their PCs. It cruises through one's 
disks locking out bad sectors and 
restores previously 'fried' disks to 
usefulness. 

SlmCGA The utility does an as- 
toundingly good job of making a 
Hercules graphics card behave like 
a colour graphics adapter. It will let 
you run most CGA software. 

STUFFIT Stuffit is a disk manage- 
ment utility which stuffs files mto 
the inner tracks of a floppy disk, al- 
lowing the outer tracks to be used 
for work space. This improves the 
disk access times and the reliability 
of mostly full disks considerably. 

$ 19.95 
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ALTAMIRA This is one of the 
nicest public domain paint box 
programs available for the PC. It 
does first rate pictures. Colour 
graphics card required. 

FRACTAL This is the C source 
code for the fractal generator that 
first appeared in the August 1986 
issue or Computing Now! Requires 
a C compiler and a colour graphics 
card. 

NEMON This is a really weird 
game. You get stuck in the 
catacombs of king Nemon with 
nothing more than your wits and a 
flashlight. You have to find some 
keys, some treasures and, hopeful- 
ly, a way around a host of arcade 
game nasties. 

THOR used to be the god of 
thunder. Now he appears to be the 
world's most sophisticated desk 
calendar program for keeping track 
of appointments. 

ROUND 42 This is bizarre varia- 
tion on the theme of space in- 
vaders. One of the best computer 
games in creation. Requires a 
colour graphics card. 


V20 is a CP/M emulator for users 
of the NEC V20 chip. Replace your 
existing 8088 with a V20, score this 
little program and most CP/M 
software will run on your system as 
if someone had stolen half the bits 
out of your PC. Regular MS-DOS 
isn't affected. Requires a V20 chip. 

$ 19.95 
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MONOPOLY A good implementa- 
tion of the classic board game. Great 
graphics and sound. 

D20 is the latest version of Steve's 
sorted directory program. This one 
uses DOS two calls and handles 
subdirectories. 

EDIT is a lightning fast full screen 
editor, ideal for editing program 


source files, dBASE stuff or other 
ASCII phenomena. 

BANNER takes mere text and 
prints it sideways on your printer 
— in gargantuan block letters that 
can be read from miles away if you 
have a good set of binoculars. 

MORTGAGE is one of the nicest 
mortgage programs we've seen so 
far — lifelong debt and ruination has 
never been so well formatted. 

QUICK speeds up your PC quite a 
bit by improving video response. 

SPEECH is a rather remarkable little 
germ of code. It talks through the 
PC's internal squeaker speaker. The 
voice isn't exactly human, but it' s un- 
derstandable on most machines. 

PC-AR is an accounts receivable 
package for the PC. It will take care 
of the records for a small or 
medium sized business quite well. 

$ 19.95 
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ALMOST FREE 
SOFTWARE 

DISK 

OF THE MONTH 

CLUB 


By joining the ALMOST FREE 
SOFTWARE DISK OF THE 
MONTH CLUB you zvill not only 
save on long distance calls and 
postage but time as well simply be- 
cause we can arrange for you to 
receive each new PC disk automati- 
cally. Here's how it works: 

You give us the authorization on 
the form below to charge to your 
credit card each new ALMOST 
FREE PC SOFTWARE disk the 
day we put it in the mail to you. 
There will be approximately one 
new disk each month. You may 
cancel this arrangement at any 
time by calling our Software 
Manager , Rick Cree. You may also 
return any disk that does not meet 
with your expectations for im- 
mediate refund. 

Yes, it's that simple. If you would 
like to receive this service, please 
fill out the form below and mail to 
Moorshead Publications. The ser- 
vice zvill begin zvith the next disk. 


YES, I want to be part of the^l 
Moorshead Publications 
ALMOST FREE SOFTWARE 
DISK OFTHE MONTH CLUB. 

By completing this order form, I 
authorize Moorshead Publica- 
tions to charge my credit card for 
each new disk as published 
I understand that there will be 
approximately one disk per 
month and that I will be charged 
the advertised price. I also under- 
stand that the maximum charge 
for any disk will be $30.00 
(Moorshead Publications is not 
planning any price increases. 

This takes into account 
double disk volumes). 

Charge my Credit Card 

Visa MasterCard AmEx 
Account# 


Expiry Date _ 

Name 

Address 


L 


Prov. Postal Code 

Signature 

Send to: 

MOORSHEAD PUBLICATIONS 
1300 Don Mills Road, 

North York, Ontario M3B 3M8 
(416) 445-5600 FAX: 416445-8149 


[ 8 | 
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INTRODUCING 

PERSONAL SOFTWARE NEWS is a newsletter designed to improve our Almost 
Free Software program by making our public domain software disks a bit more useful 
and, hopefully, a better value for you, our customers. 


ages. We ll also be telling you about programs you might not have known about 
if you've just gotten into Almost Free Software. 

This newsletter is FREE to anyone who buys Almost Free Software... and to 


North York, Ontario M3B 3M8 and ask to be put on the 
mailing list of PERSONAL SOFTWARE NEWS. 

We hope that PERSONAL SOFTWARE NEWS 

will interest you and make our disks a bit more 
useful to you and that you'll continue to 
enjoy Almost Free Software. 


MOORSHEAD PUBLICATIO 
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THE BESTOF ALMO 


We've been offeringour collections of Almost Free Software for over 
half a decade now. Recently we decided to weed out our catalog, delet- 
ing some of the older volumes. However, a few of the programs on each 
ofthe old disks were still pretty hot, and rather than consign them to 
trie mists of eternity, we decided to gather the real classics together in 


BEST OF AFS1 

AREACODE will tell you where 
any area code is. 

BACKSCRL retrieves text that has 
scrolled off your screen. 

BROWSE lets you browse through 
text files. 

CASTLE is an adventure game in an 
almost deserted castle . 

CAT is a sorted directory program. 

CLOCK is a screen dock. Indudes 
ASM source code. 

D is a tiny sorted directory program. 

DOSEDIT is a command line editor 
to let you recall previous commands 
and reuse them. 

FREE shows you how much free 
space is on a disk. Indudes ASM 
source code. 

HIDE lets you hide and unhide sub- 
directories on your disk. 

JSB plays a Bach minuet. 

JUMPJOE2 is a pretty snappy ar- 
cade game. Requires a CGA or 
EGAcard. 

MAGDALEN plays music 

MEMBRAIN is a very flexible 
RAM disk program. 

MOON lets you land on the moon. 
Requires a CGA or EGA card. 

NEWBELL changes the sound of 
your PC's beep. 

PARCHK finds out what's causing 
those nettlesome parity check errors. 
Indudes ASM source. 

SOLFE plays still more music. 

SURFACE draws a complex mathe- 
matical function that looks like a hat. 

VDELis a convenient way to selec- 
tively kill multiple files. 

WHEREIS locates files on a hard 
drive. 

WORLDMAP draws a map of the 
planet. 

KEYCLICK adds audible feedback 
to your keyboard. 

PC-BW makes colour text programs 
readable on a monochrome monitor 
connected to a CGA card. 

PINBALL simulates... you guessed it! 

SYS LOCK helps prevent un- 
authorized access to your PC. 

VTREE draws a map of your hard 
drive. 

WORLD locates places on the 
globe for you. 

$ 19.95 


BEST OF AFS2 

BREKDOWN is a travesty gener- 
ator. It takes text files and makes 
new... if somewhat less meaningful... 
ones out of them. 

PACKGALisag ;reat implementa- 
tion of PacMan done entirely in 
ASCII and PC block graphics charac- 
ters. 

ROUND42 is a lightning fast 
Space Invaders style game. 

SERIO is a linkable serial driver for 
C language programs. ASM file only. 

V20 allows users with machines 
based on the NEC V20 chip to run 
CP/M software on their PC's. 

XMOD is an implementation of 
XMODEM in C. Source code only. 

XWORD translates text files be- 
tween various popular word 
processors, inducting WordStar, 
MultiMate and SideKick. 

BANNER prints up those large ban- 
ners sideways along a strip of 
printer paper. 

K9 is a compendium of pop-up 
utilities all under one roof. 

MAP shows you where everything 
is loaded in your PC. 

OMNI is a first dass text editor. 

Z80MU emulates CP/M on a PC in 
grand style (for people without V20 
chips). Run old software again. 

$ 19.95 


BEST OF AFS3 

ART generates fasdnating random 
screen art. 

HAUNT is a first dass little adven- 
ture game in a haunted house. 

LPTX redirects your printer output 
to a disk file. Indudes ASM source. 

PITFALL lets you pilot a space ship 
as it plummets through a rather 
nasty cavern. 

RAMDISK is a powerful, recon- 
figurable RAM disk program. 

BOTH lets you print on both sides 
of your paper to keep your tree 
slaughter down. 

CARD plays blackjack. C source in- 
duded. 

HOTDOS lets you pop out of an ap- 
plication, run other applications 
from a COS prompt and pop back in. 

LINKFOUR plays the popular Con- 
nect-4 game. 


these compilations. Selected from over thirty volumes of Almost Free 
Software spanning about five years, these six disks represent the best of 
the best, programs which nave withstood the ravages of time and even 
the changing versions of DOS. 

Every program on these disks have been extensively checked to 



LOCKERUP lets you disable y< 
system keyboard when you ste 
away from your desk. 


:ep 


COREWAR is the only true com- 
puter game. Try to crash the oppos- 
ing computer. 


MASTERKEY is like the Norton MIDIZAP is a cheap 'n nasty tool 
utilities without the cost. for MIDI hackers. 


MURPHY t prints out a different one 
of Murphys laws with every execu- 
tion. Kills more sacred cows than 
McDonalds ever will. 

PANGO is a weird little arcade 
game if ever there was one. Kick the 
bricks and mash the bees. 

QUBERT is a PC implementation of 
the popular arcade game. 

SIMCGA lets you run CGA graph- 
ics software on a Hercules card. 

$ 19.95 


BEST OF AFS4 

ASEASY is a nice Lotus 1-2-3 
done, a spreadsheet with most of 
the features but none of the copy 
protection. 

CACHE caches your disk to im- 
prove the speed of disk accesses 
quite impressively. 

CAL draws a calendar for the cur- 
rent month on your screen when- 
ever you need it. 

CHESSII plays chess using a first 
dass graphic screen. Requires a 
CGA or EGA card. 


NANSI is an ANSI.SYS replace- 
ment which offers more and better 
control sequences. 

PINBALL2 is another pinball simu- 
lator. Requires a CGA or EGA card. 

SCROLL is a scroll lock enhance- 
ment. 

SHAREPCK is a disk accelerator. 
Unlike a cache, this program trys to 
antidpate your disk accesses. 

SHELL is a COMMAND.COM re- 

E lacement which makes your PC he- 
ave like a Unix workstation. 

VIEW is a high speed file browser 
for use with NANSI.SYS. 

BABY is an arcade game in very bad 
taste. Catch the bouncing babies. 

(Let' s hear it for bad taste.) 

EDWIN A WordStar-like editor. 

FS DEBUG is a full screen debug- 
ging program oozing with features. 

MIDI-IO is a linkable C language 
module to give C programs com- 
munication capabilities for the 
Roland MPU-401 MIDI interface. 
ASM source only. 

SIDEWAY prints wide documents 
sideways on an Epson compatible 
dot matrix printer. 

$ 19.95 
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make sure that it functions as it should and that it contains no 
viruses or other nasties. Most sources of public domain software do 
not provide you with this assurance. These disks carry the same 
promise that all our Almost Free Software does. If you don't feel 
that they're fair value once you've checked them out, we'll buy 


them back from you with no gripes or questions. If you have 
problems with one of our disks , our help desk is as near as your 
phone... just call (416) 445-5600. If you're not already receiving it, 
please call us and ask to be put on the mailing list of Personal Software 
I News, our newsletter. It's free. 



I 


! 
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BEST OF AFS5 

EGAFONTS will change the screen 
font on an EGA or VGA card. 

Several are included. 

BADCLUST will see if there are any 
bad clusters on a floppy before you 
find them the hard way. 

CCC prints C source code with 
some of the most powerful format- 
ting features imaginable. 

COLORS lets' you define the palette 
of an EGA or VGA card. 

CYLON makes the cursor of your 
PC... strange. Requires and EGA or 
VGA card. 

DISPFNT shows the current font of 
an EGA or VGA card. 

HGCIBM allows you to run some 
CGA graphics software on a Her- 
cules card. 

KC-PALis a palette tool for EGA 
and VGA cards. 

MBS allows you to switch between 
multiple tasks running on your PC 
at once. 

PC-RR simulates a railroad on your 
PC. You lay out the track, control the 
trains and get to play engineer. 
Many sample railroads are included. 

ASTROLAB is a package which 
works out the details or planetary 
relationships for astrologers. 


DECEIVE pops up a serious look- 
ing screen on your PC at the touch of 
a key should the boss walk in. 

DPATH30 helps applications with 
overlay files find them even if 
they're in alternate subdirectories. 

HXC is a hexadecimal calculator. 

IOMON lets you see what your 
disk drives are doing from moment 
to moment. 

LW86 is a pop up help window for 
assembly language programmers. 

VMUSIC plays three voice music 
with great finesse. Several tunes 
are included. 

ZANSI is another ANSI.SYS replace- 
ment, this time with more features 
and higher screen writing speed. 

$ 19.95 


BEST OF AFS6 

ALTER lets j you change the at- 
tributes of files. 

CALENDAR creates a calendar for 
any month of any year from the mid- 
dle ages until star date 14593.3. 

CHINASEA is like a James Clavell 
novel in a program. Buy, sell, trade 
and try not to get stabbed. 

COVERt prints up the directory of a 
disk in a form suitable for stashing 
in the sleeve. 


DISKLITE is a software drive light. 
Great for RAM disks and hard 
cards. The source is included. 

HELP brings upasynopsis of the 
most common DOS commands 
and their uses. 

INSTACALC is a pop up spread 
sheet of impressive capabilities. 

MELT clears the screen of your com- 
puter... oddly. 

MONSTER lets j f ou step through ap- 
plications one DOS call at a time to 
see how they work. 

NOREBOOT disables the Ctrl-Alt- 
Del reboot of your machine. In- 
cludes ASM source. 


TMAP is a resident program to let 
you see what's happening in 
memory. 

VARISLOW lets you slow your 
machine down to play games on an 
AT or 386 system. ASM source is in- 
cluded. 


that plagued 
Source included. 


i >U £ 

early chips. 


AC finds area codes. C source is in- 
cluded. 

ASC pops up an ASCII chart. 

AT lets you run programs at pre- 
determined times in the future. 

ATTR changes file attributes. 

BAC lets you back up your files. 

BACKSCRL recalls screen data 
that has scrolled away. 

CAT is a directory program. 
CLOCK is a screen clock. 

CMOS lets ' you save and restore the 
contents of the CMOS memory of 
your AT or 386 based machine. 

DDIR is another sorted directory 
program. 

DELZ wipes out files completely so 
they can't be recovered and read be- 
hind your back. 

DISKSCAN checks out your disks. 

EDISK creates a 128K RAM disk in 
otherwise unused memory space. 
ASM source included. 

EQUIP1 02 determines the equip- 
ment complement of your 
machine... as your software sees it. 

FASTDISK speeds up disk accesses. 

FDATE is a more convenient way 
to set the date. 

FLIP sets a number of parameters 
of DOS conveniently. 

FREE tells you how much disk 
space you nave left. 


G lets you assign aliases to your 
subdirectories. 

GDIR is a sorted directory 
program which uses Hercules 
graphics to get more file names on 
the screen. 

KBBUFF increases the size of your 
keyboard buffer. 

KEY- FAKE lets you "stuff" keys 
into an application before it boots up. 

LC counts the number of lines in a 
text file. 

LOCATE finds text strings in files 
over multiple subdirectories. 

LOCK/UNLOCK encrypts and 
decrypts files. 

MOVE moves files around 

NDOSEDIT is the latest version of 
the popular command line editor. 
Features aliases. 

NO is a way of filtering wild card 
command line specifications. 

NPAD pops up a resident note pad 
program. 

PINHEAD prints on an Epson 
printer very, very small. C source is 
included. 

POP-CAL pops up a calendar for 
any month you like. 

PUSHDIR/POPDIR lets you save 
your current directory position in 
batch files. 

PR is a print formatting utility. 

REBEEP is a replacement for 
PAUSE in batch files. Beeps. 

RENDIR lets you rename subdirec- 
tories. 

SCRN is a screen saver. 

SETPRN sets up your printer from 
DOS. 

SETUP is a pop up Epson printer 
controller. 

SIZE tells you how much disk 
space a file occupies. 

SOUND makes noises to attract at- 
tention from within a batch file. 

SP is a really nice print spooler. 

UN DEL undeletes files on floppies. 

VDLis a verified delete command so 
you don't need UNDEL as often. 

VOLSER lets you set the volume 
label of a disk. 

WAITN waits for a specified time. 

WHEREIS locates files. C source in- 
cluded. 

XDEL is a menu driven file dele- 
tion program. 

$ 19.95 
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If you own a PC, XT or AT compatible microcomputer, you'll probably 
have heard about the power and economy of low cost public domain 
software and shareware. However, if you've ever tried to make sense of 
the thousands of cryptic programs available in the public domain, you 
might well have abandoned all hope of any of it ever being of much 
use to you. 


E X E C 1 0 

PC -AREA is the last word in 
telephone area code programs. Hit 
the alternate key of your choice and 
it pops up a window with all the 
provinces and states in North 
America, along with a comprehen- 
sive area code finder. Let your 
fingers hoof it in style. 

FREEFORM is a data base manager 
for people who don't want to mess 
about with dBASE. It creates a free 
form data base which is easy to use, 
requires no set up and can be keyed 
by a trained chimp. 

STACK is a DOSEDIT replacement 
from Australia. It keeps a stack of 
your previous command lines, plus 
it has a handy pop up window 
which lets you see all your previous 
commands at a glance. 

CREDIT is a credit card manager, 
suitable for use in business or to 
keep track of your personal finan- 
ces. It helps you retrain from spend- 
ing yourself into oblivion. Don't 
leave home without it. Requires 
Microsoft Windows. 

VIEW2 is a file view program with 
schizophrenia. It lets you scroll 
through two files side by side, 
allowing you to compare them or 
just to work with two documents at 
once. 

DUSTY is the last word in Ventura 
Publisher style sheet utilities. It will 
create an exhaustive analysis of any 
style sheet. If you use Ventura you 
won't want to miss this one. 

RETPLAN is an RRSP and annuity 
planner and calculator. It lets you 
see just how much you'll retire 
with based on your annual con- 
tributions. It's one of the last ways 
going to get something past the 
government. 

$19.95 


E X E C 9 

ASCI is a great resident program for 
applications which require that you 
enter extended character codes into 
them. Rather than having to remem- 
ber what the code for a U with an 
umlaut over it is, just pop up this 
window and select it from a table. 
Great for word processing. 

DRAFTC is like AutoCAD without 
the price tag... and it doesn't need a 
math chip. This is a complete draft- 
ing package with pull down 
menus, mouse support and lots of 
features. It's great for applications 


in which you don't need all the 
power of a high end drawing 
program. Requires a mouse. 

TRICAL is the most sophisticated 
pop up calculator program yet 
devised. Outthinkmg SideKick and 
all the commercial calculators, this 
one will do things even real cal- 
culators can't get together. 

CLIP allows you to extract sections 
of GIF files and make them into new, 
smaller GIF files. It's a great tool if 
you use our POSTGIF program to 
create desktop publishing dip art 
from GIF files. 

FREEMEM is a dandy little Win- 
dows program which puts a win- 
dow on your screen to tdl you the 
current amount of free memory 
available to your applications. No 
computer should be without one. 
Requires Windows. 

SUBMIT is an instant batch file. It 
allows you to run multiple com- 
mands at one time from the DOS 
them 


with colons. An essential gadget, 
this. 

TIME puts a digital dock into a 
Windows screen. It takes up a lot 
less space than the one with hands 
does, and it looks slick. Requires 
Windows. 

TODDY is a DOSEDIT re] place- 
ment. It adds a sophisticated com- 
mand line editor to DOS to allow 
you to recall and edit previous com- 
mands. Saves buckets of typing 
and uses WordStar editing com- 
mands. 


$19.95 


E X E C 8 

ASEASY is the latest version of the 
Lotus work-alike spreadsheet pack- 


:kest pi< 

ness shareware available. 

BAK will visit every subdirectory on 
your hard drive ana automatically 
kill off all your BAK files, freeing up 
countless megabytes of drive space. 

BOOKMAKE uses an Epson com- 
patible printer to format up text so it 
looks like book pages. Make 


:es your 

reports more readable, and saves 
paper. 

IBM_$CRN is a downloadable 
character set for an Epson com- 
patible printer which features all the 
high order graphics characters 
which you see on your screen but 
never find on your screen dumps 
and print outs. 


We'd like to introduce you to our Executive Software Series... no fuss, 
no risk software. We'll make your computer dance... with no piper to 
pay. We sort through six to eight megabytes of public domain softwa r 
to create one of these collections. We weed out the programs which 
don't work properly, the ones which just aren't suitable for busi- 
ness applications and the ones which contain computer viruses. 



JOT-IT is the slickest, most sophisti- 
cated resident note pad program 
yet written. Keep your memos, 
your notes and everything else you 
need handy. 

NOYB stands for "none of your 
business". It allows you to blank 
your screen whenever you leave 
the room. Once blanked, only you 
can restore it. 

PC DC is a complete and extremely 
powerful database manager for han- 
dling flat file databases. User 
programmable fields, full screen edit- 
ing, import and export facilities and 
sophisticated searching. 

POSTGIF is the most recent version 


halftoned dip art for use 
with Ventura, PageMaker, etc. This 
one allows for variable size screens. 


ly. Applications which formally 
took their time printing will shift 
into warp drive. 

SPEED also speeds up the screen of 
your system. This one has been fine 
tuned for EGA cards, however, for 
even more of a boost. Requires an 
EGA or VGA card. 

SS is a spelling checker very similar 
in operation to the Webster s New 
World Spelling Checker. It's fast, 
easy to use and should be man- 
datory for anyone who writes 
memos, reports or business letters. 


THESAURUS helps you find better 
words to write with. Given any 
word, it will suggest other words 
which mean the same thing. Helps 
make your writing more interesting 
and, as such, more likely to get read 

$24.95 

(1WO DISK SET) 
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DECEIVE is designed to save your 
job in the event that someone in 
authority pops in unexpectedly. Al- 
lows you to copy any screen from a 
business-like application and instant- 
ly pop it up over your video game, 
resume or other incriminating effort. 

INVOICER is a complete inventory 
management, accounts receivable 
and invoice generator package. Will 
manage most small to medium sized 
inventory and invoicing applications 
with power to spare. 

LM is the hottest label maker and 
mailing list management package 
we've encountered. Whether you 
use mailing to generate sales leads or 
just mail out dub newsletters, hav- 
ing the mailing list in house makes 
your responses more cost effective. 

KDCG is an elegant calculator pro- 
gram. Runs from the DOS prompt 
and provides a calculator that's as 
dose to a real one as you can get. Re- 
quires an EGA or VGA card 
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\ We're very, very good, at spotting the latter. The result of our efforts is 
[available on a disk for just $19. 9b. Each volume of our Executive 
* Software Series contains an assortment of utilities and applications 

i — * 1 ’ J f you. 

i programs that are 
1 up to date, virus free, business oriented , well de-bugged and well 



PHONES maintains a list of 
telephone numbers for you. If you 
have a modem, it can even dial them 
for you. Requires Microsoft Win- 
dows. 


POPDBF is ideal for anyone who 
uses dBase, Clipper, Foxbase or ar 
dBase compatible packages. It's a 
pop up window which allows you 
to browse through any DBF file fro: 


; through any DBF file from 
within any application. 

MINDREADERj 

for people who can' 
type, it uses artificial i 
guess what you'll type next! If it 
guesses correctly, you can have it in- 
sert the next word or words for you. 
If not, just keep on typing 

ONEKEY is an elegantly simple 
keyboard macro program which 
takes up almost no memory, is easy 
to program and holds up to fifty 
macros. Better than ProKey for a 
fraction of the cost. 

$ 24.95 

(TWO DISK SET) 


E X E C 6 

INSTANT NETWORK Using a 

simple serial cable, this package will 
network any two PCs together. 
You'll be able to share files, share 
peripherals and have all the ad- 
vantages of a small local area net- 
work. 


LASER FONT EDITOR is a Laser- 
Jet laser printer soft font editor. It's 
mouse and menu driven, and in- 
cludes special effects such as drop 
shadows and outlines. Requires a 
Microsoft compatible mouse. 

BS We won't tell you what "BS" 
stands for in this case, because we're 
sure you can work it out for your- 
self. Creates very meaningful sound- 
ing but very meaningless text. The 
ultimate inter-office communicator. 

FILE FINDER Faster and more 
flexible than Norton's FF utility, this 
program will find any file or ejroup 
of files on your hard drive. Has 
many options to help you fine tune 
its search capabilities. 

EGA RULER is for anyone who uses 
an EGA or VGA card. It will pop a 
text ruler over your work to help 
you line up spreadsheet columns, 
adjust your letters to fit your letter- 
head and so on. 

WINDOWS FINDER is a Micro- 
soft Windows application. Will lo- 
cate files anywhere on your hard 
drive, a Windows equivalent to the 
DOS file finder above. 

INTEREST CALCULATOR is a 

great little loan calculator. Given 
the principal, interest rate and pay- 
ment size of a loan, it will print up 
a table to tell you how long your in- 
denture is going to last. Give it a 
fixed term and it will calculate the 
payments, etc. 

INVENTORY should be on every 


supported, and a complete volume... typically, one or two dozen separate 
business programs... costs less than a good lunch. 

'omise of 

, , ^ . * - /omyou 

for every cent you paid for it. 

computer on the planet. It helps you 
keep track of the contents of your 
home or office, providing you with a 
running count of the replacement 
cost of your assets. 

J DOS allows you to pop a DOS 
command line up from within most 
any application... even if your ap- 
plication doesn't have a DOS SHELL 
facility. Will give you a full house of 
memory to run programs in, not just 
what's left overby your first 
program. 

NOTE is a browse program which 
runs as a pop up utility. Allows you 
to read any text file from within 
another application and it only ties 
up a few kilobytes when it's hiding 


in the background. 

$ 19.95 
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DERASE is the best file un-erase 
program we've encountered. It 
works on all formats of floppies and 
hard drives up to thirty two 
kilobytes, ana recovers most acciden- 
tally deleted files. 

LETTERS ’N LABELS is a mailing list 
manager for moderate size mailing 
lists. Manages your lists, let you up- 
date and edit them and print out 


labels. It costs less than the courier to 
a mailing house. 

LASTRESORT i ^ets you back to 
DOS, and usually allows you to save 
your files, when your computer 
hangs. It can save you hours of work 
that might otherwise have been lost 
to bugs or static shocks. 

BOOK allows you to format normal 
dual density 360K floppies to hold 
eight hundred kilobytes in the high 
density drive of an AT compatible 
computer. 

WMF manages a portfolio of mutual 
funds... diligently. Allows you to 
edit and update your portfolio, print 
reports and even see detailed graphs. 

MONEY WATCH is an elegantly 
simple money management 


handling the finances of individual 
departments of larger businesses. 

$ 19.95 


E X E C 4 

CALCQF Speed up your com- 
puter... possibly by several hundred 
percent... with no tricky hardware 
changes . Calculates how much of a 


CONFMT allows you to format 
disks in the background while 
you're performing another task. 

FM is a menu driven file manager. 

move, delete and generally 
meddle with your disk files, without 
typing commands. 

FORM ATQM formats lots of flop- 
pies very, very quickly, and is a 
worthwhile companion to CON- 
FMT, above. 

FINANCIAL PARTNER provides 
you with a variety of handy financial 
planning tools . Work out loans, an- 
nuities and other money matters 
with blinding ease. 

HERCSAVE ,for anyone using a 


of inactivity to avoid burning out 
your screen. 

INSTACALC is a spreadsheet in a 
can. It's memory resident, and you 
can pop up a full blown spreadsheet 
program, complete with macros and 
all the trimmings, from within any 
application. 

JETLAG helps you calculate how 
long you should be prepared to take 
it easy after a long international 
airplane journey. 

MEMO will i :>rint memos with the 
word "MEMO" at the top in special 
effect characters. Requires a Post- 
Script printer. 

MURPHY helps keep your sanity by 
printing, fromthe AUTO EXEC tile, 
a different clever thought every 
morning. 

PI N PRESS prints up to sixteen kilo- 
bytes of text on a page. Great for 
making archive copies of large docu- 


ments. Requires an Epson FX-80 
compatible printer. 

POPDOS2 is a pop up utility 
which will handle your files and 
directories effortlessly from within 
any application. 

QUIKCOPY is a replacement for 
the DOS DISKCOPY command. It 
duplicates disks in half the time or 
less, and makes multiple copies even 
quicker. 

TED is the worlds smallest text 
editor. Use it for creating batch 
files, quick notes to yourself and 
other instant files. 

ZAPDIR kills off subdirectories with 
one command... even if there's still 
something in 'em. Saves on manual 
deleting. 

UNWS is a quick 'n nasty filter to 
turn WordStar files into text. 

$ 19.95 
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New Executive Software Series 
disks will be appearing roughly 
once a month. If your day is too 
full to allow you the time to order 
these disks , we offer you our Disk 
of the Month Club service. Join the 
club , provide us with a credit card 
number and we'll automatically 
ship you each new disk , billing 
uour account. If you don't want to 
keep a disk , simply return it and 
well credit your card account. 

This service places you under no 
obligation... you can cancel it when- 
ever you no longer need it. All club 
members will receive disks at the 
rate of $19.95, or 29.95 for two 
disk sets, for twelve calendar 
months, regardless of any price in- 
creases which may occur within 
this period. 

To get on line with the Executive 
Software Series Disk of the Month 
Club, contact us by letter, phone or 
FAX, or simply use the coupon 
below. 


YES, I want to be part of the"Hi 
Moorshead Publications 
EXECUTIVE SOFTWARE 
DISK OF THE MONTH CLUB. 

By completing this order form, I 
authorize Moorshead Publica- 
tions to charge my credit card for 
each new disk as published 
I understand that there will be 
approximately one disk per 
montn and that 1 will be charged 
the advertised price. I also under- 
stand that the maximum charge 
for any disk will be $30.00 
(Moorshead Publications is not 
planning any price increases. 

This takes into account 
double disk volumes). 

Charge my Credit Card 

Visa MasterCard AmEx 
Account# 


Expiry Date . 

Name 

Address 


L 


Prov. Postal Code 

Signature 

Send to: 

MOORSHEAD PUBLICATIONS 
1300 Don Mills Road, 

North York, Ontario MSB 3M8 
(416) 445-5600 FAX 4154453149 


® | 

49 I 


E X E C 3 

CLEARCUT will make your writing 
more readable by helping you to 
spot excessively large or difficult 
words. 

CALLFOR is the pop up equivalent 
of pink message slips that fitter most 
offices. 

SHFTPICK allows you to skip over 
the loading of resident programs 
when your computer boots up. 

SMOOTH is a text ''browsing" pro- 
gram. Lets you read documents hy 
scrolling. EGA or VGA card re- 
quired. 

VALET is a DOS shell allowing you 
to use simple menus rather than 
complex typed commands to handle 
moving files, changing directories 
and so on. 

WIPE will obliterate every trace of a 
file. Essential for sensitive data. 

YEARCAL prints up a calendar for 
any month of any year in the twen- 
tieth century... in sixteen languages. 

ASEASY is a powerful spreadsheet 
package, in many ways the equal of 
Lotus, small, fast and not copy 
protected. 

BANNER prints up any phrase 
you like as a huge banner 
lengthwise along a strip of printer 
paper. 

CALENDAR is a desk calendar and 
daily planner with lots of options. 
Much harder to misplace than the 
paper kind 

COVER prints 1 he directory of a 
floppy disk so that it slips into the 
disk sleeve as a reminder of what's 
on the disk. 

DISKUTE is for people with mach- 
ines that have internal hard drives 
and hard-cards. A flag in the comer 
of the screen tells you when the 
drive is running 

PALERT warns you when you're 
running out of disk space, saving 
you from a computer full of work 
and no way to save it. 

BOTH lets; fou print long text files 
on both sides of the paper. 

LOCKERUP lets you lock your key- 
board instantly when you're not 
there, protecting it from un- 
authorized access. 

$ 19.95 
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BCOPY is a replacement for the 
DOS COPY command which copies 
files as a background task. As soon 
as you let it go, it returns you to the 
DOS prompt so you can get back to 
what you were doing. 

BELL makes the beep in your PC 
sound like an electronic phone. 

NJFRERAM tells; ^ou how much 
free memory is left in your machine 
from minute to minute, even when 
you're inside an application. 

CASE will convert text into all 
lower case, all upper case, capital- 
ized words and lrll even dean up 
WordStar files. 

MAXI is a disk formatting program 


which will allow you to get four 
hundred kilobytes on a regular 360K 
disk, or almost a megabyte and a 
half on a quad density disk. 

POPCALC is a handy four banger 
calculator which pops up in a win- 
dow whenever you need it. 

TONTO is a sort of SideKick done 
which provides a number of useful 
functions in a window when you 
call it forth. 

VFILER is a file manager which will 
help you move, copy, rename and 


typing. 

WHEREIS locates files on your hard 
drive... no matter where they're lurk- 
ing. 

MCOPY is a DOS COPY replace- 
ment with lots of features. Copies 
files over multiple floppies if you 
have too many to copy onto one. It 
uses a sophisticated algorithm to en- 
sure you use your floppy space effi- 
ciently. It's a replacement for 
BACKUP and RESTORE in this case. 
Also does CRCchecks toensure your 
important data isn't corrupted. 

ADDRESS is a resident envelope ad- 
dresser which works with most pop- 
ular word processors. Allows you to 
roll an envelope into your printer 
and have it addressed automatically. 
Will also print a spedally designed 
graphic return address if you like. 

VCHECK protects your system ag- 
ainst computer viruses. It checks sen- 
sitive files in your computer to make 
sure they haven't been infested. 

SETALARM is a simple memory 
resident reminder that will beep at 
you at a pre-arranged time. 

SILENCE kills the speaker in your P- 
Cwhen you don't want to be beeped. 

VTREE2 is a new version of the 
VTREE program on Volume 1. Maps 
out the tree structure of your hard 
drive telling you how much space 
each directory occupies. 

WORLDTIME will tell you the cor- 
rect time in any dty in the world 

$ 19.95 


EXEC! 

XWORD translates text files created 
by one word processor into files com- 
patible with others. Supports Word- 
Star, WordStar 2000, XYWRITE II 
Plus, WordPerfect, Multimate and 
SideKick. 

BANKER will help you balance 
your checkbook... as much as any- 
thing short of divine intervention 


lycan. 

APPBK is a memory resident ap- 
pointment book. 

BROWSE lets you scroll back and 
forth through text files like a word 

P rocessor without waiting for one- 
Zo Zoboot up. 

CARDFILE is a memory resident ad- 
dress book you can pop up from 
within any application. Even dials 
your phone. 

DCACHE is a "disk cache". In- 
stalled, it will speed up just about 
any program which uses your hard 
drive frequently. 

DELZ Hie DOS DEL command 
doesn't completely destroy the con- 


tents of a file, and potentially sensi- 
tive files can be brought back 
without your knowing it. DELZ 
destroys all trace of a deleted file. 

DIRNOTES allows you to affix notes 
and comments to any file on your 
hard drive. 

DOSEDIT is a must. If you type a 
command incorrectly under normal 
DOS you'll have to retype it. With 
DOSEDIT installed, you can call 
back previous commands, edit them 
and use them again. 

FREE tells you how much free space 
is available on any floppy or hard 
drive. 

FREEZE locks up your PC while 
you're away, protecting your sensi- 
tive files from a quick disk copy. 

KEY-FAKElets you bypass the start 
up screens of most applications by 
"stuffing" the appropr'Ote 
keystrokes into yourPC just before 
the application boots. 

LOCATE will find any file on a com- 
plicated hard drive. 

LOCK and UNLOCK allow you to 
encrypt sensitive files so that only 
you can get at them. Works with text 
files, spreadsheets, data bases, etc. 

NPAD is a small, memory resident 
note pad you can pop up from 
withm any application to jot things 
down on. 

POP-CAL is a calendar which can 
be popped up from within any ap- 
plication. Shows you a correct calen- 
dar page from any month of any 
year from 1582. 

RENDIR allows you to rename sub- 
directories as you currently rename 
files. 

RN shows you a map of the sub- 
directories of your hard drive and al- 
lows you to cnange directories by 
simply pointing to the area you wish 
to log into. 

SETUP sends control codes to your 
printer. It allows you to change fonts 
and effects without having to 
remember scores of obtuse escape se- 
quences. 

SNIPPER copies the contents of any 
text screen into other applications. 
Extract part of a spreadsheet and 
pop it into a report being set up on 
your word processor. 

SWEEP lets i 


of your hard drive. 

TSR MANAGER is a collection of 
utilities which will keep your pop 
up utilities, resident programs and 
other TSR's from rising up to con- 
sume you. Also includes utilities 
which will help you identify TSR 
conflict problems. 

VTREE is another of those essential 
little programs. It draws a map of 
the subdirectories of your hard 
drive. 

CONFIG allows you to change the 
way your CONFIG.SY5 behaves 
when jour system boots up. Exclude 
specific drivers or commands to free 
up memory. 

READRITE allows you to analyze 
how readable your writing is... as 
you write it. It pops up fromwithin 
your favourite word processor and 
produces a readability index of the 
screen contents. 

$ 19.95 
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If you use desktop publishing, 
you'll know that having some 
electronic clip art around is a 


dull text. Unfortunately, due to 
the considerable size of really 
high resolution clip art, most of 
the images that are available in 
clip art libraries are fairly small. 

?e graphic 


)ur first collection of Almost 
ree laser Clip Art addresses 


Ouri 
Free l 

this problem with over a 
megabyte of high resolution, 
black and white three hundred 
dot per inch images. They're 
kind of huge, but they're also ex- 
tremely attractive when you in- 
tegrate them into documents. 
We've tried to create a collection 
with something for every ap- 
plication. 

These files are provided for the 
PC in the GEM/MG file for- 
mat, suitable for pouring direct- 
ly into Ventura Publisher 
documents. However, we've also 
included our flexible ICON 
image conversion program with 
the collection to allow you to 
convert them into PC 
Paintbrush and TIFF files for 
other implications. They're 
suitable for use with virtually 
all professional PC based 
desktop publishing systems. 

This collection is available for 
$19.95 on a single quad, 1.2 
megabyte floppy (AT or 386 sys- 
tem required) or for $31 J95 on 
multiple dual density floppies. 


AFLASERARTl 

CHUCK 

a woodchuck 

JUNGFRAU 

Victorian etching of a girl's face 

ANCHOR 

and a mermaid 

BEACH 

fun at the beach 

LADYMOON 

a fairly famous etching 

NEPTUNE 

the ocean god, fork and all 

MOORING 

a still life of a lake 

PIRATE 

argh, Billy..ye' ever been t' sea? 

MOUSETRP 

a very elaborate mousetrap 

CHEF 

a chef with a fbndu pot 

WABBIT 

a rodent on the run 

FATCAT 

an obese feline 

ROBIN 

real robins dream of being this detailed 

SKYOCEAN 

a world map 

DOG 

a really cute little dog 

STAGECH 

a cartoon stage coach 

REVEtE 

a bugle 

OLDLlON 

a bespectacled king of beasts 

SCARECRW 

former resident of Oz 

CASTLE 

a fanciful medieval cottage 

$19.95 


ALMOST FREE 

OF ISERSKIT 

The incredible popularity of our GIF file colour dip art collections has 
prompted us to assemble this toolkit of programs for people who buy our 
GIF disks. It contains more and better programs than we've been able to 
include on the GIF disks themselves due to space constraints. 

If you've bought one of our GIF collections, please check out this disk. It 
wUl make your GIF files a lot more interesting and quite likely a lot more 
useful as well. 

This collection comes on two dual density floppies. It also indudes several 
sample GIF files. 

VGACAD is a public domain GIF 
paint program. It allows you to edit 
and even create your own two 
hundred and fifty-six colour GIF 
files. This is a first class package, 
and a lot of fun. Requires a mouse 
and a VGA card. 

CSHOW is the best GIF file viewer 
yet written, and this is the latest ver- 
sion of this powerful package. It fea- 
tures panning over large files, a 
directory selection menu, loadable 
support for super VGA modes, col- 
our palette adjustment and all the 
bells and whistles you could ask for. 

Note that this is a much more ad- 
vanced version of CSHOW than wa 
included with earlier GIF collections. 

GIFTOPCX and PCXTOGIF will 
convert between GIF and PCX file 
formats, allowing you to edit your 
GIF files with PC Paintbrush, as 


$24.95 (TWO DISK SET) 



well as importing them into ap- 
plications which support the PCX 
format. These packages support 


both conventional PCX files and 
the news two hundred and fifty-six 
colour PCX version four format. 

POSTGIF allows you to create en- 
capsulated PostScript files from full 
colour GIF files. These EPS files 
produce halftoned black and white 
images when printed. You can op- 
tionally induae an EPS preview file, 
making this utility a perfect way of 
generating screen graphics for im- 
portation mto desktop publishing 
packages such as Ventura. Requires 
a PostScript printer for output. 

GIFPUB will dither GIF files down 
to black and white PCX files, 
suitable for use with desktop 
publishing software such as Ven- 
tura. The results are extremely 
good, and dithered art can preserve 
an amazing amount of the original 
GIF files it came from. 

GIFWP converts GIF files into Word 
Perfect compatible graphics files. 


MOORSHEAD PUBLICATIONS SOFTWARE CATALOGUE FALL 1989 



S O F T W A R E <> 


F O R 


THE 


P C 


1 


A F G I F 1 

DRAGNLDY 

This is the most amazing computer 
graphic you'll probably ever see, as 
well as being a fabulous piece of art 
It's a lady ana her pet., and her tatoo. 
(Note that this file is too large to fit on a 


scaled version of it) 

VARGA 

One of the original paintings by Varga, 
a lady and a phone. A portion of this 

B^BOQ^JA colourful mandril^ 

BLADERUN 

A scene from the film Blade Runner, 
back when Harrison Ford was a lot 
younger. 


A seductive little wench from the pen 
of the late Vaughn Bode. 

v DESTRO 

The star destroyer from Star Wars. 
May the force be with you and with all 
your pixels. 

DOLPHN 


)RGN 

A pretty evil looking dragon. 

FRUIT 

A still life in phosphor. 

KINGTUT 

The death mask of the boy king, the 
face that launched a million T shirts 
and coffee mugs. 

LIGHTS 

Night time. 

MONKEY 

A photographic quality reproduction 
of a Rhesus monkey. At least, I think 
it's a Rhesus monkey. 

MOUSE 

A mouse... again, in amazing resolu- 
tion. 

OPTIC 1 

An optical illusion. 

PEPPER 

An album cover, digitized and looking 
nostalgic 


lulinghow 
5 these days. 


A girl in cut off Levi' s. Honest., they 
made me do it 

STEPH 

A girl in a T shirt It's ap 
thin they're making T sni 

TAULSHIP 

A R)®ERl iP 

A painting by Turner. 
TURNER2 
Another painting by Turner. Both of 
these are pretty nearf 


An angel and a unicorn. 

QUAD DISK $19.95 
FOUR 360K DISKS $31.95 


A F G I F 2 

APRIL 

A calendar girl 

AZTEC 

A mural 

BEATLES 

You remember! 

BRONZE 

A sculpture 



QFCOUOU 

If you have an EGA or VGA card in your system , you only think you've seen computer graphics until you've 
seen these pictures. Even if you're stuck with a lowly Here board , these files are pretty exciting. 

The GIF format allows for all the resolution your computer can handle... some of these pictures have two 
hundred and fifty six colours and sufficient detail to make them all but indistinguishable from photographs. The 
result... seen in the crisp, luminous colours of a computer monitor... is wholly Running. If you buy this collec- 
tion and do nothing more than iust look at the pictures, we're certain you'll consider it money weu spent. We've 
included viewer programs for these files to really do them justice. 

These files can actually be used for something once you've finished being blown away by them, however. If you 


CEZANNE 

A self portrait 

CIRCUIT 

A circuit board 

EARTH 

A well known planet 

UPS 

Ahh...lips 

NEST 

A bird in flight 

P2NUD2 

A woman. 

PARROT 

A bird not in flight 

SAX 

The instrument 

SURFER 

Man, board, tube 


THISTLE 

A seed pod 

WHALES 

...and ruins. 

FRAISE 

French strawberries? 

GLASS 

from the twilight zone 

BEE 

An insect 

DOGS1 

Actually, only one. 

CATS10 

2 cats, 1 hat, no ham 

GORILLA 

A famous image. 

TETCHA 

A dusky maiden 



A F G I F 3 


ANGELA 

A girl named Angela. 

APR89 

Woman and machete 

TECH 

Chrome plated woman 

BALLOON 

A hot air balloon 

BOUQUET 

Rowers 

COMDISK 

A compact disk 

DRHOUS 

A dream house 
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PAUUNAO 

A remarkable GIF file. A giii with her 
dothes on. 

ROCKER 

An abstract of a rocker. Might be 
Dylan, might not.. 

ROOTSV 

Pythonesque trees. 


Some rojgon a ship. 

A dose up of a flower. 

SKYUNE 

Astilllifa 
SUNSET 
Another still life. 

SWORD 

Warrior maiden in repose. 

QUAD DISK $19.95 
FOUR 360K DISKS $31.95 


A F G I F 5 

This collection comes on two quad, 
density floppies, so it costs a few 
bucks more. Because a number of 
the files in this collection are larger 
than a normal three hundred and 
sixty kilobyte floppy disk ; we are 
not making, it available on dual 
density diskettes. Please note that 
while this collection does include a 
simple multimode file viewer, the 
conversion utilities included with 
our previous GIF collections have 
been omitted in the interest of 
giving you more pictures. 

UUES 

impressively detailed scan 
of tiger lilies. 


is three women on the d^k of a boat 
lying on... and partially Lowing into... 
a Kuaweiser ad. Quite a strange image. 

CRAYBALL 

is a stunning ray traced picture of 
some mirrored balls. 

WETSHIRT 

is a breathtaking picture of a girl in a T 
Shirt It' s the biggest GIF file we've 
ever encountered 

LOVERS 

is a fantasy picture of two lovers... one 
human and one probably not 

STRIPE 

and not a Seise. 

AMDEK 

beautifully executed scan 
of a watercolour. 

COLOURS 

is edible, or very nearly so. 

It's a picture of desert 

CHERIE 

is a woman in furs. Sets you up nicely 
for thoughts of winter. 

CABLE3 

is a girl named Cable relaxing. 

PBEAR 

is a mother polar bear and her cub. 

CABLE4 

in which Cable works out. 

KIWI 

is a snack tray... kiwi fruit, berries and 
enough carbos to set your monitor up 
for Weight Watchers. 

$2495 


R (UIMT 


convert them to PC Paintbrush format, you can pour them into Ventura chapters and use them as desktop 


strongly urge you to buy a copy of TGL Plus, a commeraalple conversion package 
manipulate them in much more useful ways, and get them into virtually any file foi 
ber 1988 edition of Computing Now for more information about TGL Plus. 


i copy of TGL 


* cialJUe 


x pacty 


will allow you i 


we 


brmat you like. See the Decern 


Because of the size of these files, we're distributing them on a single quad density disk. You will need a 1.2 
megabyte AT drive to read.it. If you can't get this together, you can order this collection on four normal PC type 
disks for a slightly higher cost. (Sorry about the up charge... it's for the duplication time.) 


WAVES 

The ocean revisited 

GODDESS 

Home perm aftermath. 

LOVERS 

Two people and a fireplace 

QUAD DISK $19.95 
FOUR 360K DISKS $31.95 


A F G I F 4 

APPLES 

Two apples... the eating kind, not the 
litigating kind. 


BIRDEYES 

Abstract bird 

CABLE 

The second most breathtaking nude 
GIF file we' ve encountered or lata 

CATFRAME 

A cat 

DANCERS 

A Victorian print of some dancers. 

FIRE 

The first most breathtaking nude GIF 
file we've encountered of lata 

FROGG 

A really weird looking frog. 

GOYA 

A classical nude GIF file. 

LADYHAT v 

Aladyinahat 


Just before the cat got'em 

JILL 

Jack's sister. 

LEGEND 

A fantasy scene 

MICKEY 

Fifty year old mouse 

PANDA 

Art deco bear 

SANCT 

Ooeanand no dead birds yet 

TAROT 

Two cards 

TENSPEED 

A bicycle 
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A F C L I P 1 

BABY, BELVEDERE, 
BLUES BROTHERS, BLUENUN, 
BUGS, CHEETAH, CLIPART, 
FISHES, GIRL WING, K NOT, 
KOALA, LETTER A, 
HEARTS, WOMAN, 
RELATIVITY, SCAN, 
ESCHER WATERFALL 


ALMOST FR 


A F C L I P 2 

AIRCRAFT, BUTTERFLY, 
CAR LOGOS, MORE CLIPART, 
COLLECTORS CARS, CUBE, 
DANCERS, DRAGON, GLASSES, 
GREYHOUND, HANDS, 
MORE KNOTS, SKELETON, 
LEATHER GODDESS, 
MINOTAUR, TIGER, 
ANOTHER WORLD, 
ZEBRA GIRL 


A F C L I P 3 

BADNEWS, DRAGONS, 
DREAM, KIDS1, 

MEN1, WOMEN1, 
MONAUSA, CAT, 
RHINO, TRIANGLE, 
OLDMAN, SHELL* 
BEACH, FLOWER, 
PAISLEY 


A F C L I P 4 

BUDBRAIN, DRAGON2, 
SKULLS, KIDS2, 

MEN2, WOMEN2, 
PERSUIT, SUNDIAL, 
PORCHE, EASTWOOD, 
VANGOGH, IBMWARS, 
STELLA, QUADRANT, 
YAWN 


AFCLIP5 

BIRD, BOOP, BORDER, 
CLIPARTl, CLIPART2, 
CONAN6, COUPLES4, 
DRAGONX, ELEGANT, 
HUNTED, K3DS3, 
KRAZYCAT, MEN3, 
SCRAPS, SCROOGE; 
SPUNTR, WOMEN3 


A F C L I P 6 

AUSTRAL, CLIP ART3, 
CLIPART4, CONAN1, 
CORNCOCK, DONATELL, 
IBMGIRL, KIDS4, 

MEN4, NEWMACS, 
PANEL, PINUP, 

POOH, SPORTS, WOMEN4 


FOR PC/XT/AT 

Electronic clip art can turn a dull desktop publishing document into something visually exciting. Edited with a 
paint program , clip art files can personalize your reports, documents and newsletters. 

Having a library of clip art on tap is tricky unless you have a scanner and a suitable source of paper clip art to 
start with. Almost Free Clip Art solves au this. Each one of our disks contains about three hundred and fifty 
kilobytes of dip art - at least a dozen images per disk. These collections have been carefully chosen to each contain 
a variety of interesting pictures suitable pr a wide range of applications. 

Thesepictures are suitable for use with virtually all applications which accept bitmapped art. This includes Ven- 
tura Publisher, Aldus PageMaker, Word Perfect 5 ana PC Paintbrush on the PC, and PageMaker, Ready Set Go 
and Quark on the Macintosh. Thefiles are all provided in MacPaint format. The PC versions come with a utility 
to convert them to GEM/ IMG, PC Paintbrush PCX and TIFF files. 


All of these pictures are in the public domain. You can use them without any copyright restrictions. At three 
hundred dots per inch they make first class spot illustrations of about two by three inches. They can, of course, be 
used at any resolution you like. n . 
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ANBORD2, BIGBEN, BORDER4, 
C3VWAR, DRUIDESS, FISH, 
GARDENWA, GIRL12, 
INSECTS, LIONCUB, 
MINTPLAN, NATURE, 

PIE, RUINS, WEAVING, 
WMAP,MISC1 


AND MACINTOSH 


• The large majority of these pictures are simply full page pictures. They range from Victorian line art, wood 
cuts and electroplates and etchings right up to contemporary graphics. 

• A number of the disks contain cartoon characters. 

• Most of the disks have at least one nude on them. 

• Disks three though six include files of silhouetted men, women and children. 

• Many of the disks include elaborate frames and borders. 

• The disks from volume nine on contain files called MENHEAD and FEMHEAD. These are male and female 
heads drawn as contemporary dip art. 



• Disk twelve is a bit unusual. It contains a number of " construction set " pictures, as wdl as conventional clip art. 
These indude several animation studies and a file of architectural sections to allow you to " assemble " a dungeon. 

• Some of the disks have files called CLIPART, which probably seems a bit redundant. These are collections of 
smaller images in one file. 

^ Disks eleven and twelve contain woodcuts of mythical creatures, including some great unicorns. 



J# 

:: j m 

ll 

ssm 



^flK^swrrvi 




A F C L I P 8 


ANTBORD, BERRIES, BORDER1, 
CUTOUT2, DOG, EAGLEBOR, 
FLWALL, HORSE, INDIAN, 
JACKIESC, JAGUAR, KNIGHT, 
MACRAT, OWL1, 
PITCHER, PIZZA, 
STUFF2,HKGIRL 



A F C L I P 9 


BANDl, BUGSBNY2, CAROL2, 
CUPITS1, DRAGPRIN, 
FEMHEAD1, FEMHEAD2, 
FLEURUS, HAND63, JAPANES, 
LOVEUPS, SAILRMAN, 
MENHEAD1, MENHEAD2 
PEACOCK, SKULLROS, SPACE2, 
TILES, WEREWOLF 



AFCLI P 1 0 


BAND4, BUGSBNY, CUmS2, 
DAFFYDCK, DISCUS, DRAGNLDY 
EARTH, FEMHEAD3, FEMHEAD4 
ELMRFUDD, GEOMETRC, 
HANDS6, HAND57, MANHAT, 
MENHEAD3, MENHEAD4, 
NOUVEAU, TWERPISA, SPACE1, 
TIGER, WALLBORD 



AFCLI P 1 1 


ARABIAN, DISCUS, 
MYTHICAL MONSTERS 1, 
MYTHICAL MONSTERS 2, 
KELLY , PARTY GOERS, 
ESCHER, SPIRAL BASKET, 
DROWNED CATHEDRAL, 
GIRDERS, BLACK FREIGHTER, 
BEAMS, WOVEN DEMONS, 
POOISIDE NUDE, 
SUNTANNED NUDE 



AFCLIP1 2 


ANIMALS, BCKGRND1, 
BCKGRND2, BUGS, DUNGEON, 
MYTHICAL MONSTERS 3, 
MYTHICAL MONSTERS 4, 
MYTHICAL MONSTERS 5, 
FEMHEAD5, FEMWALK, 
HYDRA, KIDS, MALEWALK, 
MENHEAD5, PEOPLE, 
SQUIRREL, TILED FRAME 
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We've had numerous requestsfrom people working in the educational 
fields for desktop publishing clip art collections designed especially for 
use in schools. Here it is. These disks have been carefully assembled for 
use by teachers to dress up desktop published documents. 


These disks are designed to be easy to use with most of the popular 
desktop publishingpackages. They support Ventura Publisher , Aldus 



IFF files , you can use our clip c 
le a powerful utility program with each disk which will allow you 
vert our image files into any of these popular formats. You can 


include a 
tocon\ 

also view them on your screen prior to using them.' Pages with pictures 
on them get noticed! With these clip art collections, it's extremely easy 



Art 


If you don't feel the disk is worth what it cost once you've had the 
opportunity to try it, simply return it to use for a complete refund with 
no questions asked. 

These disks are available for both the PC and the Apple Macintosh. In 



i 


lity included to convert them into the other formats 
isted above. The Macintosh images are formatted as MacPaint files. 



EDUCUP1 

BAND1 

Assorted band instruments 

BUGS 

A wabbit 

CAMEL 

A cartoon dromedary 

CUBE 

Optical illusion 

DISCUS 

Greek statuary 

EARTH 

Viewed from space 

FEMHEAD4 

Commercial style art 

FLEURLIS 

French border 

GARDENWA 

A ^ardeiy^ath 

Two hands writing 

HANDS6 

Pointin^fm^ers 

Assorted dwellings 

HORSE 

Animated equine 

KNOT 

A convolution 

KOALA 

Small Australian bear 
LETTERA 
Variations on the letter A 

MAC1MG 

Hearts 

MENHEAD4 

nmerdal style art 

MINTPLAN 

Some leaves 

MUSIC 

A staff 

PAISLEY 

A scotch print 

POOH 

Famous bear 

TIGER 

Big pussy cat 

WfDEARAB 

Ornate border 

$19.95 


EDUCLIP2 

ANBORD2 

Old style border 


Famous time piece 

BUILDING 

Constructions 

CIVWAR 

Confederate soldier 

CLIPART4 

Assorted images 

CUPITS2 

Little bits of graphics 

FEMHEAdT 

Commercial style art 

FEMHEAD3 

More of the same 

FISHES 

Various aquatic dwellers 
GLASSES 
Victorian specs 

HANDS4 

Hands at work 

HANDS8 

More hands 

KNIGHT 

Medieval policeman 

KNOT2 

Three convolutions 

MENHEAD2 

Commercial style art 

MENHEAD6 

Andae 


Ornate rhinoceros 

TOOLS 

Various objects 

WMAP 

World map 

$19.95 


EDUCUP3 

AIRCRAFT 

Things that fly 

BORDER 

A frame 

BUGS2 

Return of wabbit 

CLIPART1 

Various graphics 

CUnTS3 

Lots of little things 

FEMHEAD2 

Commercial clip art 

FEMHEAD5 

And again 

FEMHEADA 

And still again 

FEMHEADB 

Once more 

FISH 

Fanc^j goldfish 
Food 

HANDS3 

Hands at work 

HANDS? 

More of them 

JAGUAR 

Immense kitten 

MACRAT 

Rodential dose up 

MENHEAD3 

Commerdal style art 

MENHEAD5 

And again 

PEACOCK 

Lovdy bird 

TILES 

Fancy border 

$19.95 
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LASERJET FONTS 


There hasn't been a Ventura user yet bom who hasn't cried out for more 
fonts at one time or another. This collection should shut up even the most 
1 ^ ' 11 ’ £ - - / * T — T tcom- 



m fonts, listing fonts, bloody fonts, fonts with shadows, fonts with 
stripes, reversed fonts, twisted fonts and fonts which bark when you 
throw them a bone. If the font you want isn't here it hasn't been beamed 
down yet. 


LASERJET FONTS 1 

gfcfcotie 18 jpoint 

Amity ville 1 8 Point 

Avantis 18 Point 

Basque 18 Point 

Begotten 18 Point 

131^ City IS Pcirt 

Centurion Medium 18 Point 
CfianneC 18 Point 

C/tanneC 24 Point 06 Cique 

Copper 18 Point 

Courier 18 Point 

GalaxyGlue 18 Point 
Garnet 18 Point 

Gillie 18 Point 

Olivia 18 Point Ornation 
Optimial 18 Point Palatinus 

i*(pvnooi-nee f (symbol ) 

p re S it i g u s Hoboken 

Sebastian Rocky 

•f unfit 

Channel 12 Point 


Cartoon 


$19.95 


These collections also include a Ventura width table all ready to merge in 
and go, along with a complementary copy of our VFM package, the Ven- 
tura Font Machine, to make managing all your soft fonts dead easy. These 
fonts will also work with other applications which use LaserJet compatible 
soft fonts. They are not suitable for use with DeskJet printers. The fonts 
are provided in the faces and point sizes shown here. 

These collections come on a quad density d' 1 

only $19.95 each.. They are also available c 
for $31.95. 


LASERJET FONTS 2 

Buck 24 M 

Bongo 04 0009036 

Cdancdtbr ItaCic 10 12 14 

Chancettor BoCd 18 M4 

CfiatmCCorBoCcf Bfoodyltaftc 

Chancellor Bold 30 4-0 


Cellestial 18 Cellestial Bold 12 

Cellestial Italic 10 Cellestial 8 10 12 

kViaMi lEkBcaKtaw |§Opus28 

HoiVA^WtVH/NC^ te.Mpu2 12 

Windsor 24 Bold 10 

Prolog Italic 10 Prolog 10 Prolog 7 

Deco Plus 12Decc Plus Id 
IMPRESSED 12 

arcs 3 

Times Mutant Italic 12 EBqdM IlflaiM® US 

12 d oronet i8 

Roadblock 


RUNIC 


Gaspipe36 


WOOD FENCE 


$19.95 (ONE QUAD DENSITY DISK) 
$31.95 (MULTIPLE DUAL DENSITY DISK: 


:s> 
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CO fe LO UR^ CUPART 

lave the hardware lomake our GIF Collections worth wltile, you might ^ 
want to check out this arrortment of picture files. We've selected some of 
the best sixteen colour images from our voluminous colour clip art collec- 
tion, converted them to the PC Paintbrush format and assembled them 
into this assortment. 


These pictures are compatible with Ventura publisher , and when you 



these pictures into almost any graphics file format you need. 

These files are land of big... this collection requires two regular 360 K flop- 
pies to hold it. Also note that some versions of PC Paintbrush do odd 
things to palettes... some of the colours may require fine tuning for your 
system .The two disk set is $25.95. 

TTTTTTuTTusTTT 


PUMA 

A mountain lion in the wild 

ASIA 

A lady from the far east 

BABOON 

A colourful mandril 

BLADERUN 

From the film. 

BODE1 

Vaughn Bode's smiling wench 
DESTRO 
The star destroyer. 

DRGN 

A pretty force looking dragon. 


ESCHER 

Reflection in a mirrored ball. 

FRUIT 

A still life in phosphor. 

KINGTUT 

Y s death mask. 

Sptici 

Just an illusion. 

TALLSHIP 

A splendid dipper ship. 

WINEGLAS 

Three champagne flutes. 


From the film. 


$25.95 (TWO DISK SET) 


SURVIVAL DISK 


If you use the 
ie aware of a 


lybi 

havt 


dar Ventura desktop publishing package , you'll probab- 
ofits... ahem... deficiencies. For example, you may 


>e encountered the monumental difficulties involved in using it with 
additional soft fonts. Perhaps you've tried to pour image files into your 
and found them a bit 


documents 



image files into your 
found them a bit awkward. What about the unspeakable 
boredom of having to use the same typefaces over and over again... it's 
driven lesser mortals back to their typewriters. 

As long time Ventura users ourselves, we've developed and collected quite 
an assortment of Ventura support programs. These things perform all 
sorts of useful functions, mostly connected with making Ventura a better 
place to live. Much of the software in this collection is specifically in- 
tended to make Ventura co- exist peacefully with a LaserJet compatible 
printer. 

This is the first time we've offered all these handy programs in one com- 
prehensive collection... and the first time some of them have been seen at 
all. These are the latest versions of all of these utilities. 

If you publish with Ventura, you can't afford to be without this collection 
ofprograms. 




BTK'A . 


VenturaScotf 


Xerox 
Shows Off 
Ventura 
Publisher at 
Conference! 


..irm.rssuywfin'ti. 


Shuttled || 



VENTURA VOLUME 1 


FONTFILT is a splendid program 
for making boring fonts mto extit- 
ing ones. It inhales any standard 
LaserJet soft font and outputs a 
font with your choice of spedal ef- 
fects added to it, induding drop 
shadows, bounding boxes and 
even dripping blood. 

VFM manages your Ventura soft 
fonts. It quickly makes width tables 
without any batch files to contend 
with, allowing you to add fonts to 
Ventura painlessly. This is a must 
for any Ventura user. 

GEMSCOOP lets you view and 
optionally print out any 
GEM /IMG image file... without 
having to load up Ventura. Sup- 
ports CGA, Here and EG A/ VGA 
monitors as well as LaserJet, Post- 
Script and FX-80 printers. 

PCXSCOOP is a version of 
GEMSCOOP for PC Paintbrush im- 
ages. 

MACSCOOP is a version of 
GEMSCOOP for MacPaint images. 

HP-SLASH will reduce the often 
times voluminous sizes of soft font 
files by allowing you to selectively 
"prune" out unused characters and 
symbols. Saves on hard drive space 
and really speeds up font 
downloading. 

MAC2PCX converts popular Mac- 
Paint files into PC Paintbrush PCX 


files. 


Eave PC Paintbrush, this wilTmake 
it easy for you to edit and modify 
MacPaint image files. 

MAC2IMG converts MacPaint 
files directly into the GEM/IMG 
paint form used by Ventura. Saves 
on conversion time, disk overhead 
and gets around one of Ventura's 
long standing bugs. 

TCAP is a memory resident 


>hics 

suitable for pouring info Ventura 
documents as pictures. These 
screens preserve the original screen 
attributes and can be scaled to any 
size from within Ventura. 

GCAP captures monochrome 

S aphics screens into GEM /IMG 
es, suitable for pouring into Ven- 
tura chapters. A Windows com- 
patible version is also included. 

FSEE is a quick 'n nasty program to 
let you view the contents of a soft 
font file on your screen before you 
print it. It lets you see what new 
fonts will look like without your 
having to download them and 
print them out. 

VPSCREEN is a Ventura screen 
font editor. It allows you to change 
the way fonts look on your screen. 

$19.95 
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SOFTW ARE <> 


FOR 


THE 


P C 


HARD DRIVE 


ALMOST FREE 




If you have a hard drive you can have all sorts of powerful utilities and 



ew PC users get the most from their hard drive systems. Please 
note that these programs are included in our other almost free software 
disks. Descriptions of them are provided elsewhere in this catalog. 

HGCColour card emulatorfor 
Hercules 

ADDRESS Resident envelope 
addresser 

WHEREIS Hard drive file finder 
SIZE File size finder 

SETUP Resident Epson printer 
setup 

RENDIR Sub-directory renamer 

POPCAL Resident perpetual 
calendar 

CLOCK Screen clock 
EDWIN WordStar like editor 
NANSI Screen driver 
CACHE Disk cache 
RAM DISK RAM disk program 
LPTX Printer redirection 


BOTH Printer paper saver 
PCWINDOW Resident grab bag 
PIN PRESS Prints things very small 
NOTEPAD Resident notepad 
FREE Free space finder 
HOTDOS Multiple tasker 
BLANK Screen blanker 
K9 Another resident grab bag 
LAZY Menu generator 
UNWS WordStar converter 

MORTGAGE Measure of your 
indenture 

LOOK File viewer 
PCBW Colour killer 
VTREE Hard disk map 
VFILER File manager 


TOOLBOX 

Windows is one of the few truly universal user interfaces. It's equally ap- 
proachable by new users and experienced professionals , and it makes any 
application written for it a nicer place to be. 

In this collection we've assembled an assortment of public domain Win- 


dows applications. 


s, others t 


powerful 

programs to make your Windows environment more productive. All of 
them, though, represent the power and functionality of Windows. If you 
use Windows, there'll be at least one of these things that you won't want 
to be without. 

Every program on this disk has been extensively checked to make sure 
that it functions as it should and that it contains no viruses or other nas- 
ties. Most sources of public domain software do not provide you with this 
assurance. This disk carries the same promise that all our Almost Free 
Software does. If you don't feel that it's fair value once you've checked it 
out, we'll buy it back from you with no gripes or questions. If you have 
problems with it, our help desk is as near as your phone... just call (416) 
445-5600. 

lease call us and ask to be put on the 
f ews, our newsletter. It's free. 


eluded. 



C4T: 


MM 

mm 


mam 


M URPHY Foolishness and wisdom POPCALCResident calculator 
LOCKERU P Security system DOSEDIT Command line editor 

$19.95 


VOLUME 1 

FI REWORKS is a screen blanker 
which will save your monitor by 
fading to black after a preset time 
of inactivity. While it's sleeping, it 
displays random pyrotechnics. 

GLOBE shows you the world... 
rotating, at various magnifications 
and going in any direction you 
please. Irs cheaper than an airplane 
ticket and not as likely to get 
delayed. This is a French version... 
it's the best globe we've found. 

FISHES is a aauarium in a window. 
Everyone ought to have one of 
these. 

FREEMEM puts up a window 
which tells you how much free 
memory you have available. 

DIGCLOCK pu ts up a tiny win- 
dow which tells you the time. This 
is not as sophisticated as the analog 
dpek window, but it takes up a 
whole lot less space. 

SNAP copies parts of your screen 
to the clip board. 

H EXCALC is a hexadecimal cal- 
culator. 

FUSE is just an attractive window 
to fill an otherwise unused comer 
of your screen. 

COMMAND POST adds features 
to Windows, making it a lot easier 
to use and get around in. 

CMDTREE runs with command 


post to make changing directories 
dead easy. 

TETRIS is the classic Soviet falling 
block puzzle done for Windows. 

PUZZLE is a puzzle game with a 
twist. Assemble the scrambled 
faces. Comes with an assortment of 
faces to choose from. 

BOUNCE is a really slick bouncing 
planet window. While perhaps not 
all that useful, it's a hoot to watch. 

CREDIT is a Windows credit card 
manager. If you live by plastic, this 
program will keep you from dying 
by it too. 

DESKTOP is another Windows 
command shell, this one with a con- 
figurable user interface. It was a 
hard choice between this program 
and Command Post, so we've in- 
cluded them both. 

GCP is a graphics tool for Win- 
dows. It allows you to look at and 
manipulate most of the popular 
paint file formats, including GIF 
and PCX. Has astounding dither- 
ing facilities. UNICOM is a nicely 
executed telecommunications 
program for Windows, complete 
with all the trimmings. 

HPCALC is a Hewlett-Packard 
style programmable scientific cal- 
culator in a window. 

TIFFANY will co py the contents of 
any window to aTIFF file. 

FINDER will locate files across any 
combination of drives you specify. 

$19.95 (QUAD DISK) 
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S O F T W A 


ALMOST FREE 

AUTOCAD 

SPEED UP DRAWING AND EDITING IN RELEASE 9 
MINIMIZE TYPING AND CORRECTING! 

Welcome to our first volume in our new AutoCAD series. To enjoy this 
exciting software collection you'll need a copy of AutoCAD Release 9 
(the menus work ewith Release 10, hut do not include Release 10 com- 
mands — versions prior to Release 9 do not support pulldown menus), 
a mouse or digitizer tablet (a digitizer is required for the tablet menus) 
and any version of DOS. 

As with all our Almost Free Software collections, this one carries our 
Promise of satisfaction. If, after checking it out, you aren't completely 
I with it, well buy it back from you with no questions or hassles. 


VO LU M E 1 

RELEASE 9 VERSION 

A CUSTOM PULL-DOWN 

MENU with over 150 of the most- 
often used commands, values and 
related variables grouped in logical 
order — almost eliminates searches 
and menu trees. Includes custom 
macros that call up a series of com- 
mands with a single pick. 

CUSTOM ICON MENUS let you 

see your symbol library drawings 
or hatch patterns before you choose. 

A CUSTOM SCREEN MENU for 

rapid picking of favorite com- 
mands or macros. 


ACUSTOM 175-COMMAND 
TABLET MENU for rapid picking 
of commands and macros (requires 
digitizing tablet), plus 
a blank DWG ana menu file for 
making your own. 

A LIBRARY OF COMMON 
ANALOG AND DIGITAL 
ELECTRONIC SCHEMATIC 
SYMBOLS, complete with icon 
menus for no-typing selection. 

PLUS: All the menus are ASCII 


commands just the way you \ 
them, for your style of drawing. 

PLUS: complete documentation 
files with explanations of all the 
menu structures and macros and 
how you can change them. 



ELECTRONICS & 


TECHNOLOGY 

SOFTWARE SERIES 

This is the first in a series of software collections assembled specifically 
for people working with electronics and related fields. In it, we have 
tried to include programs for a variety of interests. The Perfect speaker 
enclosure design program will appeal to audio enthusiasts... it gives 
you access to the same sort of calculation facilities that profession 
eaker engineers use. There are several programs which will be of help 
amateur radio operators. Finally, things tike BDS will find use in 
just about any electronic application. 

As with all our Almost Free Software collections, this one carries our 
promise of satisfaction. If, after checking it out, you aren't completely 
nappy with it, well buy it back from you with no questions or hassles. 

In addition, unlike other sources of public domain code, we've 
scrutinized all of these programs carefully for viruses and other nasties. 
None of this code will leave your hard drive a smoking ruin. 


VOLU ME 1 

PERFECT is a powerful system to 
design speaker enclosures. It allows 
for a wide variety of general box 
designs and speaker sizes and im- 
pedances. All you do is to plug in 
the appropriate numbers and it 
will spit out both the dimensions 
of the box and tell you how it will 
perform. Saves hours of work and 
calculations and a Tot of wasted 
wood. 

BDS is a pop up utility especially 
designed for electronics. It per- 
forms a number of common calcula- 
tions, including inductance, 
capacitance, wavelength and so on. 
It's better than having a paid lacky 
with a calculator because you don't 
have to feed pop up utilities. 

DIPOLE is a simple projgram to 
handle the calculations tor dipole 


antennas. It's written in BASIC so 
you can even take it apart and see 
what it's up to. 

GEOS is a great program for find- 
ing the location or geo- stationary 
satellites. It provides everything 
you need to align a satellite anten- 
na from anywhere in Canada... all 
without recourse to charts, books, 
prayer or higher mathematics. 

PARABOLA is a BASIC program 


details for anything 
band dinner plate to your own 
DEW line backscatter radar system. 

VSWRCALC calculates voltage 
standing wave ratios for any 
wavelength. 

YAGI-UDA is a really complex 
program for an even more com- 
plex problem... designing Yagi an- 
tennas. Plug in some numbers and 
it will spit out a sky hook. 
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Computers can do a lot more than just 
manage data bases and play video 

f ames. Specialized microprocessor 
oards can be used as programmable 
frequency counters, intelligent tempera- 
ture controllers, timers, monitors... 
dedicated microcomputers are at the 
heart of most of the sophisticated high 
tech toys that make 
our lives exciting and 
our bank balances so 
easily managed with 
just a few fingers. 

Unfortunately, 
most individual 
humans don't get to 
work with small, 
board level micros. 

These things usually 
have to be custom 
designed, which is 
generally beyond the 
abilities and the 
means of most of us. 

This is unfortunate, as 
working with com- 
purter hardware at 
this level is fascinat- 
ing... and can give one the power to 
create unspeakably sophisticated pro- 
jects. 

This is why we created the SLOTH. 
The SLOTH is a small Z80 based com- 
puter which is designed to be turned 
into things. It has no screen, keyboard, 
floppy disks or printer port... but it's 
easy to get parts for, quick to assemble 
and painless to program. It has power- 
ful I/O facilities to allow you to inter- 
face it to anything you want to make it 
work with, from the remote control of 
a video recorder to the ignition of your 
car. 


The SLOTH isn't a trainer... it's 
designed to be built up into working 
projects. It's programmed with inex- 
pensive 2716 EPROMs. It has twenty- 
four lines of I/O and three program- 
mable counter timers to talk to the rest 
of the world with. Included on the 
main SLOTH board are a speaker 


driver, two kilobytes of static RAM, a 
pulse source and jumpers to allow you 
to configure the system to do what you 
want it to do. 

The basic SLOTH also comes with a 
peripheral board to let one's program 
control a six digit LED display. 

If you have a rudimentary 
knowledge of assembly language 


should tiy the SLOTH. The October 
1986 edition of Computing Now! fea- 
tures an extensive Iook at the construc- 


tion of the SLOTH board and a sample 
program for it. Other issues carry some 
basic SLOTH applications... timers, con- 
trollers and other things that can be 
made with the SLOTH. However, the 
low cost and flexibility of the SLOTH 
will unquestionably give you countless 
ideas for projects of your own. 

The SLOTH pack- 
age available from us 
includes a bare 
SLOTH board... both 
the main processor 
board and the LED 
display board... a 
parts list, a complete 
schematic and parts 
overlay, a source list- 
ing for an exercise 
program and a set of 
article reprints to ex- 
plain the system in 
painstaking detail. In 
addition to this 
you'll need the parts 
to stuff the board... 
which are widely 
available... and a 
computer capable of running an 8080 
or Z80 assembler and burning the 
resultant code into 2716 EPROMs. We 
recommend an Apple compatible sys- 
tem running CP/M with a Multiflex 
PROM burner or a PC running Z80MU 
and a PC compatible EPROM 
programmer. Z80MU, a CP/M em- 
ulator for the PC, is available separate- 
ly from our service for $19.95. 

The SLOTH can be whatever you 
want it to be... it's the most interesting 
electronics project on the planet. The 
complete SLOTH package is available 
for only $ 37 - 95 . 
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ALMOST FREE" GAMES 


AFGAMES 1 

CARD is a simple draw poker 
game. In addition to genuinely ran- 
dom play, you can shoot it if it 
cheats without having to worry 
about its brothers coming after you. 

CASTLE remains one of the most 
fun public domain computer games 
yet devised. Wander around a 
deserted castle collecting things and 
trying to get out. 

CHESSII is a sophisticated chess 
game in which you can actually 
pick up and move your pieces. Fea- 
tures mul tipl e look ahead levels. 
Requires CCA or EGA card. 

EGAROIDS is a brilliantly executed 
Asteroids game for EGA and VGA 
cards. If you get crunched byan 
asteroid, you suck vacuum. This ver- 
sion corrects the incompatibilities 
many users encountered with the 
one we previously offered. 

FROGGERis a PC version of the 
classic arcade game. Try to get your 
frog across the road without him 
winding up splattered by the traffic. 
Requires a CGA or EGA card. 

HAUNT is a text based adventure 
game in which you work your way 
through a large, haunted house 
with an endless plethora of rooms 
and objects 

LINKFOUR is a computerized ver- 
sion of the popular Connect Four 
vertical checkers game. Try to get 
four coloured dots in a row before 
the computer does. A classic puz- 
zle. Requires a CGA or EGA card. 

PACKGAL is an ASCII based ver- 
sion of PacMan. It plays like the 
wind, though, and is every bit as ex- 
citing as the arcade version... except 
that it doesn't inhale quarters. 

PINBALL2 simulates the action of a 
pinball machine. This one has all 
>henom- 


TREK lets you tear through space 
meeting interesting new nfe forms 
and slaughtering them. It's a com- 
plex graphic space game with lots of 
action and even a plot of sorts. Re- 
quires a CGA or EGA card. 

WILLY is the strange saga of willy 
the worm. In this episode, you get to 
help Willy go home. Willy is a graph- 
ic arcade game clearly written by 
someone a little warped. Requires a ! 
CGA or EGA card. * 

$19.95 


AFGAMES 2 

BRICKS is a classic implementa- 
tion of "Little Brick Out", a game 
which dates back to the earliest per- 
sonal computer. Kill bricks and 
relive a bit of history. 


MOORSHEAD PUBLI 


FLEES is a lightning fast, arcade 
quality alien slaughter game... get 
the space fleas a'ror they get you. 

\ blood a noun 


iund. 


PANGO is a strange little arcade 
game. You wander around kicking 
the hell out of bricks and squashing 
bees. It's fast and peculiar 

PIRATE is a huge graphic adven- 
ture game in which you wander 
through tunnels searching for 
buriea treasure. The pictures are 
good, the plot is clever and gory. 

PITFALL pits you against the most 
dreaded space enemy of all... gravity. 
Pilot your ship down through the pit 
without getting mashed on me 
rocks. Works with any video card. 

RIBIT2 is the best public domain 
implementation of frogger we've 
encountered for a PC. Get your 
frog across the highway without 
having it run over and turned into 
french cooking. 

ROUND42 is a peculiar little effort 
along the lines of space invaders. It's 
fast and evil, and will take you a 
while to get the better of it. 

STRIKER puts you in command of 
an attack 'copter flying into enemy 
territory. It's all done with pretty 
slick graphics, from the chopper it- 
self to the missiles which will blow 
you into the next game room. 


SUBCHASE is a graphic war game. 
You sail along dropping depth char- 
ges on unsuspecting subs. 

$19.95 


AFGAMES 3 

CAPTAIN COMIC is the best 
video game ever written for the PC- 
commercial or otherwise. It's along 
the lines of Dark Castle on the Mac- 


world, picking up things and killing 
life forms. It's wild, fast, brilliantly 
conceived and enjoyable beyond 
words. Requires EGA or VGA card. 

3-DEMON is three dimensional 
Pac Man. Wander through corrid- 
ors picking up food pellets and av- 
oiding ghosts. Requires CGA card. 

QIX is an ASCII version of the ar- 
cade game. It's fast and runs on 
even me simplest PC. 

RACECAR is a brilliant ASCII 
game that lets you drive through a 
writhing, debns strewn course of 
death and disaster. 

SEAHUNT is a computerized Bat- 
tleship game. It involves strategy, 
skill ana a grasp of military tactics. 
You also have to like sinking ships. 

$19.95 


AFGAMES 4 

SUSAN is a straight text adventure 
style game. The object of the game 
is to talk Susan into bed. Not exact- 
ly reluctant, Susan is not an easy 
date, either. This game contains 
adult situations, and should not be 
played by ruggies... who won't un- 
derstand it anyway. It's good clean 
dirty fun, playable on any machine. 

PODWARS is a fast ASCII 
graphics game in which you get to 
cruise around levels of a space ship 
picking up things and killing other 
life forms. At least, it looks like a 
space ship... in the proper existen- 
tial style of these things, one can 
never be quite sure. All that quest 
and slaughter is a lot of fun, in any 
case. Playable on any machine. 

STAR GOOSE is a brilliantly con- 
ceived, gloriously executed graphics 
arcade came. It lets you fly a space 
ship over very weird alien terrain, 
blowing things up, flying into the 
jaws ofaeath... literally... and pick- 
ing up giant floating eyeballs.lf the 



about. Requires EGA or VGA card. 

QUAD ALIENS isthestrangest 

thing ever 
to infest a computer, and 
the mind which devised it was ob- 
viously pretty warped. The plot is all 
but indescribable... you get to 
wander around rooms that look like 
Luke Skywalker's worst nightmare, 
pushing things out of the way while 
you try to keep a reactor from going 
critical and blowing you to kingdom 
come. Even if you never work your 




SOFTWARE CATALO 


W 


PC/MS-DOS 

PRICE QTY AMOUNT 

Almost Free PC Volume 29 (AFSPC29) 

$19.95 



Almost Free PC Volume 30 (AFSPC30) 

$19.95 



Almost Free PC Volume 31 (AFSPC31) 

$19.95 



Almost Free PC Volume 32 (AFSPC32) 

$19.95 



Almost Free PC Volume 33 (AFSPC33) 

$19.95 



Almost Free PC Volume 34 (AFSPC34) 

$19.95 



Almost Free PC Volume 35 (AFSPC35) 

$19.95 



Almost Free PC Volume 36 (AFSPC36) 

$19.95 



Almost Free PC Volume 37 (AFSPC37) 

$19.95 



Almost Free PC Volume 38 (AFSPC38) 

$19.95 



Almost Free PC Volume 39 (AFSPC39) 

$19.95 



Almost Free PC Volume 40 (AFSPC40) 

$19.95 



Almost Free PC Volume 41 (AFSPC41) 

$19.95 



Almost Free PC Volume 42 (AFSPC42) 

$19.95 



Almost Free PC Volume 43 (AFSPC43) 

$19.95 



Almost Free PC Volume 44 (AFSPC44) 

$19.95 



Almost Free PC Volume 45 (AFSPC45) 

$19.95 



Almost Free PC Volume 46 (AFSPC46) 

$19.95 



Almost Free PC Volume 47 (AFSPC47) 

$19.95 



Almost Free PC Volume 48 (AFSPC48) 

$19.95 



Almost Free PC Volume 49 (AFSPC49) 

$24.95 



Almost Free PC Volume 50 (AFSPC50) 

$24.95 



Almost Free PC Volume 51 (AFSPC51) 

$24.95 



Almost Free PC Volume 52 (AFSPC52) 

$24.95 



Almost Free PC Volume 53 (AFSPC53) 

$24.95 







Best of Almost Free Software Volume 1 (AFSEST1) 

$19.95 



Best of Almost Free Software Volume 2 (AFSEST2) 

$19.95 



Best of Almost Free Software Volume 3 (AFSEST3) 

$19.95 



Best of Almost Free Software Volume 4 (AFSEST4) 

$19.95 



Best of Almost Free Software Volume 5 (AFSEST5) 

$19.95 



Best of Almost Free Software Volume 6 (AFSEST6) 

$19.95 







LaserJet Fonts Volume 1 (AFLJ1) 

$19.95 



LaserJet Fonts Volume 2 (AFLJ2) 

$19.95 







Games Disk Volume 1 (AFGAMES1) 

$19.95 



Games Disk Volume 2 (AFGAMES2) 

$19.95 



Games Disk Volume 3 (AFGAMES3) 

$19.95 



Games Disk Volume 4 (AFGAMES4) 

$19.95 







Executive Software Series Volume 1 (EXEC1) 

$19.95 



Executive Software Series Volume 2 (EXEC2) 

$19.95 



Executive Software Series Volume 3 (EXEC3) 

$19.95 



Executive Software Series Volume 4 (EXEC4) 

$19.95 



Executive Software Series Volume 5 (EXEC5) 

$19.95 



Executive Software Series Volume 6 (EXEC6) 

$19.95 



Executive Software Series Volume 7 (EXEC7) 

$24.95 



Executive Software Series Volume 8 (EXEC8) 

$24.95 



Executive Software Series Volume 9 (EXEC9) 

$19.95 



Executive Software Series Volume 10 (EXEC10) 

$19.95 







Electronics & Technology Series Volume 1 (ETT1) 

$19.95 



Almost Free AutoCAD Volume 1 (CADI) 

$19.95 



Hard Drive Survival Kit (AFSHD) 

$19.95 



Almost Free Business Software (BUSN1) 

$19.95 



Ventura Survival Disk Volume 1 (AFVENT1) 

$19.95 



Microsoft Windows ToolBox Vol. 1 (AFMICROl) 

$19.95 







The SLOTH 

$37.95 







SUBTOTAL 




GUE O R D 

E R 

F OR M 

CLIP 

A 

R T 

TITLE 

PRICE 

QTY AMOUNT 

Specify PC or Macintosh format: 



Ventura ClipArt Volume 1 (AFCLLP1) 

$19.95 


Ventura ClipArt Volume 2 (AFCUP2) 

$19.95 


Ventura ClipArt Volume 3 (AFCLEP3) 

$19.95 


Ventura ClipArt Volume 4 (AFCLIP4) 

$19.95 


Ventura ClipArt Volume 5 (AFCLIP5) 

$19.95 


Ventura ClipArt Volume 6 (AFCLIP6) 

$19.95 


Ventura ClipArt Volume 7 (AFCLIP7) 

$19.95 


Ventura ClipArt Volume 8 (AFCLIP8) 

$19.95 


Ventura ClipArt Volume 9 (AFCLIP9) 

$19.95 


Ventura ClipArt Volume 10 (AFCLIP10) 

$19.95 


Ventura ClipArt Volume 11 (AFCUP11 ) 

$19.95 


Ventura ClipArt Volume 12 (AFCUP12) 

$19.95 


LaserArt Volume 1 (AFLASER1) 

$19.95 


Educational ClipArt Volume 1 (EDUCUP1) 

$19.95 


Educational ClipArt Volume 2 (EDUCUP2) 

$19.95 


Educational ClipArt Volume 3 (EDUCLIP3) 

$19.95 


COLOUR CLIPART 



Volume 1 GIF® Images (specify format)* (AFGIF1) 

$19.95* 


Volume 2 GIF® Images (specify format)* (AFGIF2) 

$19.95* 


Volume 3 GIF® Images (specify format)* (AFGEF3) 

$19.95* 


Volume 4 GIF® Images (specify format)* (AFGIF4) 

$19.95* 


Volume 5 GIF® Images (specify format)* (AFGIF5) 

$24.95* 


GIF® Users Kit (GIFKTD 

$24.95* 


PC PaintBrush® Comp.(specify format)* (AFPCX1) 

$25.95* 


*On 1 2 megabyte disks. $31 35 on dual density 360K disks 


M A C 1 N 

T 

O 

to 

Almost Free Macintosh Volume 1 (AFMAC1) 

$24.95 


Almost Free Macintosh Volume 2 (AFMAC2) 

$24.95 


Almost Free Macintosh Volume 3 (AFMAC3) 

$24.95 


Almost Free Macintosh Volume 4 (AFMAC4) 

$24.95 


Almost Free Macintosh Volume 5 (AFMAC5) 

$24.95 


Almost Free Macintosh Volume 6 (AFMAC6) 

$24.95 






SUBTOTAL 
8% P.S.T. (Ontario residents) 
POSTAGE & HANDLING ($1.50) 
TOTAL 


FORMAT:. 


5 . 25 " disks will be shipped unless otherwise instructed 

CUSTOMER POLICY: This software has been collected from public access 
bulletin boards and/or has been placed directly in the public domain by its 
authors. It is all believed to be in the public domain, or offered as 
"shareware". As shareware, users of these programs are requested to pay 
registration fees to their authors, which may entitle you to additional up- 
dates, support and documentation. Note that the fee charged for this disk 
defers our cost in collecting and distributing the software only, it does not 
replace any requested shareware contributions. This will help to ensure a 


) questions < 

We do not sell software to people who cannot use it. If you have trouble 
with disk, you are welcome to call our free technical support service at 
(416) 445-5600 during normal business hours. Please be prepared to tell us 
the exact make and model of your computer and the disk and program 
you are having difficulty with. Please note that we cannot be respnsible for 
any loss, damage or expense resulting from your use of this software, 
however caused# you are unable to read your disk, it has probably been 
corrupted in the mail. You need not call us in this case. Simply return the 
disk to our software department with a note requesting a replacement. It 
will be shipped immediately. Please note that these disks do presuppose a 
reasonable familiarity with your computer. If you are very new to your 
system, we strongly recommend that you familiarize yourself with it 
before attempting to use this software. 

NAME 


COMPANY 
ADDRESS _ 
CITY 
PHONE 


PROVINCE POSTAL CODE 

SUBSCRIBER? CN! ETT CEE 
CHEQUE ENCLOSED PLEASE CHARGE MY: 

VISA AMERICAN EXPRESS MASTERCARD 

CARD NUMBER 

EXPIRY DATE 

SIGNATURE. 


SEND TO: MOORSHEAD PUBLICATIONS 

1300 Don Mills Road, North York, Ontario M3B 3M8 
(416)445-5600 FAX: 416-445-8149. 
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BP 1 70: AN INTRODUCTION ^COM- 
PUTER PERIPHERALS $10.00 

This book describes and explains 
how to use a variety of different 
types of computer equipment in as 
non-technical a way as possible. 

BP 230: A CONCISE INTRODUCTION 
TO “GEM" $11.80 

Written as an introduction for new 
users of GEM, this book is also struc- 
tured to provide a convenient source 
of reference for more experienced 
users, and can also act as a quick 
"refresher" if you haven't used GEM 
for some time. This book covers all 
versions of GEM up to release 3.01, 
indudingversions supplied with the 
AmstraaPC and Atari ST computers. 
BP 257: AN INTRODUCTION TO 
AMATEUR RADIO $14.00 

Topics covered in this book indude 
the basic aspects of the hobby, such 
as operating procedures, jargon and 
setting up a station. Technical topics 
indude propagation, receivers, trans- 
mitters and aerials etc. 

BP 265: MORE ADVANCED 
USES OF THE MULTIMETER $11.80 

This book is intended as a follow-up 
to BP239, and also should be of value 
to anyone who already understands 
the basics of voltage testing and 
simple component testing. 

BP &1: A CONCISE INTRODUCTION 
TO LOTUS 1-2-3 $11.80 

If you're a PC user and want to get to 
grips with lotus 1-2-3, then this book 
will teach you how to do just that in 
the shortest and most effective way. 
BP 248: TEST EQUIPMENT ' 

CONSTRUCTION $11.80 

This book describes in detail how to 
construct some simple and inexpen- 
sive, but extremely useful, pieces of 
test equipment. 

BP 245: DIGITAL AUDIO 
PROJECTS $11.80 

This book takes a look at the basic 
prindples involved in converting an 
audio signal into digital form and 
then converting it back to an 
analogue signal again. It also con- 
tains practical circuits for construc- 
tors to build and experiment with. 
BP 251: COMPUTER 
HOBBYISTS HANDBOOK $23 .80 

This book provides a range of useful 
reference material in a single source 
so that it can be quickly and easily lo- 
cated. The subjects covered include 
microprocessors and their register 
sets; interfacing serial, parallel, mon- 
itor, games ana Midi ports; number- 
ing systems; Midi codes; operating 
systems and computer graphics. 

BP 247: MORE ADVANCED 
MIDI PROJECTS $11.80 

This book includes circuits for a 
MIDI indicator, THRU box, merge 
unit, code generator, pedal, program- 
mer, channeliser and analyser. 

BP 260: A CONCISE 
INTRODUCTION TO OS/2 $11.80 

For the multitasking PC user want- 
ing to get the most out of their com- 


... .80 

This book is for the PC user that is 
looking for ways to improve their 
system* s efficiency and productivity, 
while learning something new. 


BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AND 
ENCLOSURE DESIGN $11.80 

This book explores many types of 
enclosures and drive units. Cross- 
over units are also explained, the 
various types, how they work, the 
distortions they produce and how 
to avoid them. 

246: MUSICAL APPLICATIONS 
OFTHE ATARI STs $15.00 

A wide selection of topics is covered, 
including the internal sound chip, 
MIDI, applications programs such as 
sequencing and score writing, etc. 
Simple but useful add-on projects 
andMIDI programming. 
BP24O:R0tfOTE CONTROL 
HANDBOOK $12.00 

Includes remote control systems, 
transmission links, digital electronics, 
methods of control, decoders, etc. 

BP1 11: AUDIO $14.00 

Covers a wide range of material from 
analysis of , the sound wave, mechan- 
ism of hearing, acoustics, micro- 
phones and loudspeakers, amplifiers, 
and magnetic disc recording. 

BP239: GETTING THE MOST l$OM 
YOUR MULTIMETER $9.00 

This book is aimed at beginners in 
electronics. Using the simple com- 
ponent and circuit testing techniques 
in this book the reader should be able 
to confidently tackle servicing of 
most electronic projects. 

BP53: PRACTICAL ELECTRONIC CAL- 
CULATIONS AND 

FORMULAE $11.75 

A book that bridges the gap between 
complicated technical theory and the 
"cut and try" method. 

BP1 74: MORE ADVANCED ELEC- 
TRONIC MUSIC PROJECTS $12.00 
Complementing Book PB74, "Elec- 
tronic Music Projects", BP174 pro- 
vides projects, such as a Ganger, a 
phaser, mini-chorus and ring mod- 
ulators, percussion synths, etc. Each 
project has an Introduction circuit 
diagram and constructional notes. 
BPu3: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 2 $9.00 

RA. Penfold 

A companion to BP107. Describes a 
variety of projects that can be built 
on plug-in breadboards using 
CMOS logic IC's. Each project con- 
tains a schematics, parts list and 
operational notes. 

BP150: AN INTRO TO PROGRAM- 
MING THE SINCLAIR QL $7.80 

Helps the reader make the best use 
of the Sinclair QL's almost unlim- 
ited range of features. 

BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $8.00 

Robert Penfold. 

A companion to BP76, this book cov- 
ers switched mode supplies, prec- 
ision regulators, tracking regulators, 
computer- controlled supplies, etc. 

BP222: SOUD STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $7.80 
RA. Penfold 

In this book, R.A. Penfold has 
designed and developed several 
modem solid state short wave 
receiver circuits that will give a fairly 
high level of performance, despite 
the fact that they use only relatively 
few and inexpensive components. 


BP197: INTRODUCTION TO 
THEAMSTRADPCs $20.00 

The Amstrad PC is an MS- DOS 
computer for general and business 
use. This book explains all you need 
to know to start computing. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $7.80 

F.G. Raver, T. Eng. <CEI), Assoc.lERE 
In this book, the newcomer to elec- 
tronics will find a wide range of 
easily made projects. Also, there are 
a considerable number of actual 
components and wiring layouts, to 
aid ine beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $5.85 

This book is intended as a beginner's 
guide to the Commodore 64. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $9.00 

An invaluable aid in helping all 
those who have a radio receiver to 
obtain the maximum entertainment 
value and enjoyment from their 
sets 

BP130: MICRO INTERFACING 
CIRCUITS— BOOK 1 $9.00 

Aimed at those who have some pre- 
vious knowledge of electronics, but 
not necessarily an extensive one, the 
basis of the book is to help the in- 
dividual understand the principles 
of interfacing circuits to 
luipment. 


CIRCUITS— BOOK 2 $9.00 

Intended to carry on from Book 1, 
this book deals with practical ap- 
plications beyond the parallel and 
serial interface. "Real world" inter- 
facing such as sound and speech 
generators, temperature, optical 
sensors, and motor controls are dis- 
cussed using practical circuit 
descriptions. 

BP74: ELECTRONIC MUSIC 
PROJECTS $10.00 

R A Penfold 

Although one of the more recent 
branches of amateur electronics, 
electronic music has now become 
extremely popular. The purpose of 
this book is to provide the construc- 
tor with a number of practical cir- 
cuits for the less complex items of 
electronic music equipment, includ- 
ing such things as a Fuxx Box, Waa- 
Waa Pedal, Sustain Unit, Reverbera- 
tion and Phaser Units, Tremelo 
Generator, etc. 

BP51 : ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $5 .85 

This book sets out to show how 
Electronic Music can be made at 
home with the simplest and most 
inexpensive equipment. 

BP1 TO: HOW TO GET YOUR ELECT- 
RONIC PROJECTS WORKING $7.80 
R A Penfold 

We have all built circuits from 
magazines and books only to find 
that they did not work correctly, or 
at all, when first switched on. This 
book will help the reader overcome 
these problems by indicating how 
and where to start looking for many 
of the common faults that can occur 
when building up projects. 



BP86: AN INTRODUCTION TO BASIC 
PROGRAMMING TECHNIQUES^. 85 

This book is based on the author's 
own experience in learning BASIC 
and also in helping others, mostly 
beginners to programming, to un- 
derstand the language. 

BP234: TRANSISTOR 
SELECTOR GUIDE $15.00 

Lists of British, European and eastern 
transistor characteristics make it easy 
to find replacements by part number 
or specifications. Devices are group- 
ed by voltage, current, power, etc., 
includes surface-mount conversions. 
BP233: ELECTRONIC HOBBYIST 
HANDBOOK $15.00 

A single source of easily located in- 
formation: colour codes, pinouts, 
basic circuits, symbols, etc. 

BP101: HOWfOIDENTllV 
UNMARKED IC’s $1.95 

An unusual and fascinating chart 
that is highly recommended to all 
those interested in electronics and 
which will hopefully pay for itself 
many times over, by enabling the r- 
Eader to use IC's that might other- 
wise have been scrapped. 

BP121: HOW TO DESIGN AND 
MAKE YOUR OWN PCBs $5.85 

The purpose of this book is to 
familiarize the reader with both 
simple and more sophisticated 
methods of producing printed circuit 
boards. The book emphasizes the 
practical aspects of printed circuit 
board designs and construction. 
BP125: 25 SMPLE AMATEUR 
BAND AERIALS $5.85 

This book describes how to build 25 
amateur band aerials. The designs 
start with the simple dipole and 
proceed to beam, triangle and even a 
mini-rhombic. 

BP180: ELECTRONIC CIRCUITS FOR 
THE COMPUTER CONTROL 
OF MODa RAILWAYS $9.00 

Shows how home computers can 
easily be applied to the control of 
model railroads and other quite 
sophisticated controL A variety of 
projects are discussed as well as cir- 
cuits for train position sensing, signal 
and electric points control, etc. 

BP 100: AN INTRODUCTION 
TOVIDEO $5.85 

For the person who's just, or is about 
to buy or rent video equipment but 
is"nt sure what it's all about. 

BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the 
reader to simply and inexpensively 
construct and examine a number of 
basic computer circuit elements and 
gain a fuller understanding of how 
the computer "chip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION ^^9.00 

With this book a relative beginner 
should be able to build, with a mini- 
mum of difficulty and at a reasonab- 
ly low cost, a worthwhile 
monophonic synthesizer and also 
learn a great deal about electronic 
music synthesis in the process. 

BP92: ELECTRONICS SIMPLIFIED - 
CRYSTAL SET CONSTRUCTION $5.25 
This is a book written especially for 
those who wish to participate in the 
intricacies of electronics. 
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BP1 15: THE PRE- 
COMPUTER BOOK 

Aimed at the absolute 


$5.85 

beginner 


with no knowledge of computing, 
this entirely non-technical discus- 
sion of computer bits and pieces 
and programming is written mainly 
for those who do not possess a 
microcomputer but intend to one 
day own one. 

BP/2: A MICROPROCESSOR 
PRIMER $5.25 

In an attempt to give painless ap- 
proach to computing, this inexpen- 
sive book will start by designing a 
simple computer and men the short- 
comings of this simple machine will 
be discussed and the reader is shown 
how these can be overcome. 

BP42: 50 SIMPLE LE.D. 

CIRCUITS $5.85 

Contains 50 interesting and useful 
circuits and applications, covering 
many different branches of elect- 
ronics, using one of the most inex- 
pensive and available components. 
BP85: INTERNATIONAL TRANSIS- 
TOR EQUIVALENTS GUIDE $9.00 

Designed to help the user find pos- 
sible substitutes for a popular user- 
oriented selection of modem trans- 
istors and includes devices prod- 
uced by over 100 manufacturers. 
BP140: DIGITAL 1C EQUIVALENTS 
AND PIN CONNECTIONS $ 1 5.00 
Shows equivalents and pin connec- 
tions of a popular user- oriented 
selection of Digital Integrated Cir- 
cuits. Includes European, American 
and Japanese devices. 

BP 186: SIMPLE INDOOR AND 
WINDOW AERIALS $7.00 

People living in apartments who 
would like to improve shortwave 
listening can benefit from this book 
on optimizing the indoor aerial. 
BP147: AN INftODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 microprocessor is 


language. 

BP 156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcom- 
puter has some outstanding 
capabilities in terms of its internal 
structure. With a 32-bit architecture, 
the QL has a large address range, ad- 
vanced instructions which include 
multiplication and division.These 
features give the budding machine 
code programmer a good start at 
advanced programming methods. 
This book assumes no previous 
knowledge of either the 68008 or 
machine code programming. 

BP59: SECOND BOOK OF CMOS 1C 
PROJECTS <*7.80 

This book carries on from its 
predecessor and provides a further 
selection of useful circuits, mainly of 
a simple nature. The book is well 
within the capabilities of the begin- 
ner and more advanced constructor. 
BP258 LEARNING TO 
PROGRAM INC $19.00 

This book is a guide to C program- 
ming. C statements are introduced 
and explained with the help of sim- 
ple programs. 


BP141 : UNEAR 1C EQUIVALENTS 
AND PIN CONNECTIONS $23.80 
Adrian Michaels 

Find equivalents and cross-referen- 
ces for both popular and unusual 
integrated circuits. Shows details of 
functions, manufacturer, country of 
origin, pinouts, etc., includes Na- 
tional, Motorola, Fairchild, Harris, 
Intersil, Philips, ADC, AMD, SGS, 
Teledyne, and many others. 

BP7: RADIO AND ELECTRONICS 
COLOUR CODE AND DATA 
CHART $3.00 

Opens out to Wall Chart and in- 
cludes many Radio & Electronics 
Colour Codes in use in UK, USA, 
Europe and Japan. Covers Resistors, 
Capacitors, Transformers, Field 
Coils, Fuses, Battery Leads, etc. 
BP225: A PRACTICAL INTRODUC- 
TION TO DIGITAL ICs $7.00 

This book deals mainly with TTL 
type chips such as the 7400 series. 
Simple projects and a complete prac- 
tical construction of a Logic Test Cir- 
cuit Set are included as well as 
details for a more complicated Digi- 
tal Counter Timer project. 

BP88: HOW TO USEOP-AMPS $ 1 1 .80 
EA. Parr 

A designer's guide covering several 
op-amps, serving as a source book of 
circuits and a reference book for 
design calculations. The approach 
has been made as non-mathematical 
as possible. 

BP84: DIGITAL 1C PROJECTS $7.80 
F.G. Royer, T. Eng. <C0), Assoc.lERE. 

This book contains both simple and 
more advanced projects for the 
reader developing a knowledge of 
the workings of digital circuits. To 
help the newcomer to the hobby the 
author has included a number of 
board layouts and wiring diagrams. 
ELEMENTS OF ELECTRONS —AN 
ON-GOING SERIES $ 1 1 .80 EACH 
OR ALL 5 BOOKS FOR $44.00 
FA Wilson, C.G.I A., C.Eng., 

Although written for readers with no 
more than ordinary arithmetical 
skills, the use of mathematics is not 
avoided, and all the math required is 
taught as the reader progresses. Each 
book is a complete treatise of a par- 
ticular branch of the subject and 
therefore, can be used on its own 
with one proviso, that the later books 
do not duplicate material from their 
predecessors, thus a working know- 
ledge of the subjects covered by the 
earlier books is assumed. 

BP62: BOOK 1 . This book contains 
all the fundamental theory necessary 
to lead to a full understanding of the 
simple electronic circuit and its main 
components. 

BP63: BOOK 2. This book continues 
with alternating current theory with- 
out which there can be no compre- 
hension of speech, music, radio, tele- 
vision or even the electricity utilities. 
BP64: BOOK 3. Follows on semi- 
conductor technology, leading up to 
transistors and integrated circuits. 
BP77: BOOK 4 . A complete 
description of the internal workings 
of microprocessor. 

BP89: BOOK 5. A book covering 
the whole communication scene. 


BP194: MODERN OPTO DEVICE 
PROJECTS $9.00 

This book provides a number of 
practical designs for beginners and 
experienced project builders. These 
projects utilize a range of modem 


BP37:50 

RELAYS, SCR’s&TRIACS $7.80 
F.G. Royer, T. Eng., (CEI), AssocJERE. 

Relays, bi-directional triodes 
(TRIACs), and silicon controlled rec- 
tifiers (SCRSs), have a wide range of 
applications in electronics today .This 
book gives practical working circuits 
which should present a minimum of 
difficulty for the enthusiast.. Most 
circuits include a wide latitude in 
component values allowing easy 
modification and adaptation. 

BP95: MODEL RAILWAY 
PROJECTS $7.80 

Electronic projects for model rail- 
ways are fairly recent and have made 
possible an amazing degree of 
realism. The projects covered in- 
cluded controllers, signals and sound 
effects: shipboard layouts are 
provided for each project. 

BP144: FURTHER PRAOICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

This book covers many aspects of 
electronics where a knowledge and 
familiarity of the appropriate for- 
mulae is essential for a fuller under- 
standing of the subject. An essential 
addition to the library of all those in- 
terested in electronics. 

BP44: 1C 555 PROJECTS $10.00 

EA Parr, B.Sx. f C. Eng., M.I.EE. 

Every so often a device appears that 
is so useful that one wonders how 
life went on before it. The 555 timer 
is such a device included in this 
book are Basic and General Circuits, 
Motor Car and Model Railway Cir- 
cuits, Alarms and Noise Makers as 
well as a section on the 556, 558 and 
559 timers. 

BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 

R A Penfold 

Projects, fifteen in all, which use a 
12V supply are the basis of this book. 
Included are projects on Windscreen 
Wiper Control, Courtesy light De- 
lay, Battery Monitor, Cassette Power 
Supply, Lights Timer, Vehicle Immo- 
biliser, Gas and Smoke Alarms. 

BP49: foPULAR ELECTRONIC 
PROJECTS by R. A Penfold $10.00 
Includes a collection of the most pop- 
ular types of circuits and projects 
which will provide a number of 
designs to interest most constructors. 
The projects are divided into four 
basic types. Radio Projects, Audio 
Projects, Household Projects 
BPT18:' PRACTICAL ELECTRONIC 
BUILDING BLOCKS — BOOK 2 $7.60 
RA Pentbld 

This sequel to BP117 is written to 
help the reader create and experi- 
ment with his own circuits by com- 
bining standard type circuit build- 
ing blocks. Circuits concerned with 

g enerating signals were covered in 
ook 1, this one de 
ing signals. 


; deals with process- 


BP98: POPULAR ELECTRONIC 
CIRCUITS, BOOK 2 $9.00 

R A Penfold 

70 plus circuits based on modem 
components. 

BP127: HOW TO DESIGN 
ELECTRONIC PROJECTS $9.00 
Although information on stand cir- 
cuits blocks is available, there is less 
information on combining these cir- 
cuit parts together. Practical exam- 
ples are used and each is analysed to 
show what each does and how to 
apply this to other designs. 

BP195: AN INTRODUCTION TC> 
SATELLITE TELEVISION $15.00 

For the absolute beginner or anyone 
thinking about purchasing a satellite 
TV system, the story is tola as simply 
as such a complex one can be. 

BP106: MODERN OP-AMP 
PROJECTS by R. A Penfold $7.80 
Features a wide range of construc- 
tional projects which make use of op 
amps including low-noise, low dis- 
tortion. ultra- high input impedance, 
high slew-rate and high output cur- 
rent types. 

BP1 07:30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 1 $9.00 

R A Penfold 

A "Solderless Breadboard" is simply 
a special board on which electronic 
circuits can be built and tested. The 
components used are just plugged in 
and unplugged as desired. The 30 
projects in this book have been 
designed to be built on a ’Verobloc" 
breadboard. Wherever possible the 
components used are common to 
several projects, hence with only a 
modest number of components it is 
possible to build, in turn, every 
project shown. 

BP122: AUDIO AMPLIFIER 
CONSTRUCTION $6.75 

A wide circuits is given, from low 
noise microphone and tape head 
preamps to a 100W MOSFET type. 
There is also the circuit for 12V 
bridge amp giving 18W. Circuit 
board or stripboara layout are in- 
cluded. Most of the circuits are well 
within the capabilities of even those 
with limited experience. 

BP179: ELECTRONIC CIRCUITS FOR 
THE COMPUTER CONTROL 
OF ROBOTS $12.00 

The main stumbling block for most 
would-be robot builders is the 
electronics to interface the computer 
to the motors, and the sensors which 

g rovide feedback from the robot to 
le computer. The purpose of this 
book is to explain and provide some 
relatively simple electronic circuits 
which bridge tne gap. 


BABANI BOOKS EXCLUSIVELY 
AVAILABLE FROM 
MOORSHEAD PUBUCATIONS. 

ORDER YOUR SELECTIONS 
BY TELEPHONE: (416)445-5600 
OR FAX: 416-445-6149 OR 
WRITE TO US AT 1300 DON 
MILLS ROAD, NORTH YORK, 
ONTARIO M3B 3M8 
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316 College St. Toronto, Ontario, M5T 1S3 

(416) 928-2161 - Sales, Service 
(416) 924-0292 - 24 Hour Fax Line 
(416) 535-6815 - No charge BBS 
1 -800-3B7-1 385 - Toll Free Order Line 


Network Hardware 
Network Software 
Cables / Switch Boxes 
RS232 Adapters 
Paper, Labels, Ribbons 
Accessories, Software 
Cases/Power Supplies 
Upgrade Specialists 


External 3rd Floppy Kit for AT/386 $119.95 

-Allows 3rd high density floppy in AT/386 Systems 
-Includes External Case, Card, Cable, drive not included 
-Compatible with AT HDD/FDD cntlr 3.5” or 5.25" models 

High Density XT Multi-I/O Card $99.95 

-360/720/1 .2/1 .4 floppy cntlr w/serial, par, clock, game ports 

DFI HS-3000 Plus "Handy Scanner" $324.95 

-4" wide, scans PCX,IMG,TIF format, perfect for DTP 
-Compatible with Ventura, Pagemaker and WordPerfect 5 

Quickshot Joystick $19.95 

Quickshot AT Game Port -dual ports $19.95 
XT 40 Meg 42ms Hdi.sk Kit $439.95 

40 Meg 28ms MFM Hdisk, ST251-1 $524.95 

63 Meg 28ms RLL Hdisk, ST277 $534.95 

72/104 Meg 28ms MFM/RLL Hdisk $949.95 
40 Meg Tape Backup Unit $524.95 

Everex AT HDD/FDD 1:1 Controller $169.95 
Epson 1 .44 Meg 3.5" Floppy Drive $149.95 
Adaptec AT HDD/FDD 1:1 Controller $269.95 

-Very high performance RLL cntlr, w/look ahead cache 


Computer Parts Galore 


XT/AT/386 Systems Components 


8088 Systems from $499.00 
286 Systems from $1000.00 
386 Systems from $1500.00 
386 Systems from $1800.00 

Call For the most up-to-date 
pricing. Detailed, itemized 
system quotes available in 
store or by fax. 


Motherboards 
Hard Drives 
Floppy Drives 
Peripheral Cards 
Monitors 
Printers 

Modems/Fax Cards 
Laser Printers/Supplies 


Accessories 


Specials: 


25 Mhz 386-Cache Motherboard $2045.95 

-32K High Speed Cache 

20 Mhz 386 Motherboard $1199.95 

16 Mhz 386 SX Motherboard $595.95 

16/20 Mhz 286 NEAT Motherboard $549.95 
12 Mhz 286 Motherboard $299.95 

Bullet286E Motherboard $239.95 

-Perfect Upgrade product for tired 8088 Machines 
-286 performance at XT prices 

2400 Baud External Modem $179.95 

1200 Baud Internal Modem $49.95 

-Hayes Compatible, previously installed 
-Software included 

VGA Kit - Card and Monitor $649.95 

-640x480 14" Monitor 
-256K 8 Bit Video Adapter 

GVC 8 Bit VGA Card $224.95 

-256K video ram, expandable to 51 2K 

Twinhead Magic Combo Video Card $99.95 


$179.95 

$49.95 

$649.95 

$224.95 

$99.95 


-MGA/CGA card, CGA emulation on TTL Mono Monitor 


Deals: 


CPG - Hardware/Feeware Cataloaue Offer: 


Please send me a FREE copy of your Hardware 
Catalogue and please include a copy of your 
FEEWARE Catalogue-on-a-Disk. Over 400 titles 
are available, 1000’s of programs. New disks are 
being added all the time. Stay up-to-date. 

Single library disks $5.00 each 

10 or more disks $4.00 each 

I understand no charge will be made for. shipping. 


Name: 

Company: 

Address: 

City: 

Prov: 
PCode: 
Fax #: 






The only thing that’s changed here is 
the name of die destination of the data read 
in from WOMBAT.DOC. Instead of going 
to stdout , the screen, it’s going to stdprn , 
which is usually connected to the printer 
port LPT1. This little program, then, will 
printthecontentsofWOMBAT.DOC. 
Consider this third variation . 

FILE *fp,*destination; 

puts("HitPtoprintWOMBAT.DOC,any 

other”); 

puts(" key to view it" ) ; 
if(getchO== , P’) destination = stdprn; 
else destination =stdout; 

if((fp=fopen(" W OMBAT.DOC" ra" )) ! = 
NULL){ 

while(fputc(fgetc(lp), destination) !=EOF) ; 
fclose(fp); 

} else puts(" W OMBAT.DOC ain’t there” ) ; 

In this example, we’ve created a file 
pointer and sent the data from the file to it. 
The file pointer can be the printer or the 
screen, depending on whether we want to 
view or print the file. Alternately, the file 
pointer could really point to an open file. If 
you have a program which prints to the 
printer through stdprn, this is an easy way to 
implement a print to disk function — just 
assign the file pointer the value of stdprn in- 
stead of that of an open disk file with fopen. 

Using this model for data handling, it 
might be a bit easier to understand how to 
deal with streamed file input and output. Al- 
lowing that/p is a file pointer to an open file 
and that stdout is the pseudo-pointer for the 
screen, you will observe that writing a 
character to the screen is handled like this: 

fputc(’A’^tdout); 

while writing a character to the file is 
handled like this: 

fputefA’jfp); 

The screen and the file behave more or 
less the same way. In both cases, the newly 
written byte will appear immediately after 
the most recently written byte. This will be 
at the cursor position on the screen and at 
the end of the file as it has been written to 
date for the disk file. If you think of a disk 
file as being simply a series of bytes, as the 
screen is, you should have no problem un- 
derstanding how C deals with files. 

More File Modes 

Files can do things which the screen cannot, 
and the analogy does start to fall apart after a 
while. For example, You can ‘ ‘seek’ ’ in a 
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file. The seeking mechanism under C al- 
lows you to define where in the file the next 
byte, or bytes, will be written to or read 
from. Allowing that we have a file of one 
kilobyte in length. If we open it to read and 
begin to read in bytes with \hzfgetc func- 
tion, thebytes willbe drawn from thebegin- 
ning of the file. If we wanted to read from 
the five hundredth byte on, we would have 
to read in and throw away a lot of data, 
which is inefficient and very slow. 

Th z fseek function allows us to posi- 
tion the file position pointer, that is, where 
the bytes will be read from, anywhere in 
the file at any time. If the opened file has a 
pointer fp , we can position its file position 
pointer to the five hundredth byte like this: 

fseek(fp,500L,SEEK_SET) ; 

The first argument to this function is 
obviously the file pointer. The second one 
is the number of bytes in from the head of 
the file — note, however, that we must 
make it a long value. S ince files can be big- 
ger than sixty-four kilobytes, anything 
which specifies a location within a file 
must do so in long numbers. Finally, the 
last argument must tell fseek whether 
500L reflects the position relative to the 
start of the file, the end of the file or the 
current file position. Three constants are 
defined to reflect this — SEEK_SET tells 
fseek to position the file’s position pointer 
relative to the start of the file. We’ll deal 
with the other modes at a later time. 

If we read a byte from the file with 
fgetc after executing the above command, 
we should see the five hundredth byte 
returned. If we write to the file, assuming 
that the file has been opened for both read- 
ing and writing, the first byte we write will 
overwrite byte five hundred. 

If you have a file which has been 
opened for both reading and writing you 
must do an fseek if you switch between 
these two functions. 

There’s another function which 
works nicely with fseek. Th tftell function 
returns a long integer which specifies how 
far into the file next byte will be read from 
or written to. In other words, it returns the 
file position pointer. You can use this for 
all sorts of things. For example, this bit of 
code will return the size of the file which 
has been opened with the file pointer fp. 

fseek(fp,OL,SEEKJEND); 

size=ftell(fp); 

The variable size must be a long in- 
teger. The constant SEEK_END tells 


fseek to seek to the end of the file, or to as 
many bytes from the end as are specified 
by the second argument to fseek. 

Having seeked to the end of the file, 
of course, the file position pointer might 
not be where you want it to be if you had 
plans to read data from the file. Y ou could, 
of course, us e, fseek to return to the start of 
the file, but C also provides a shorthand 
version of this function. Y ou can just 

rewind(fp); 

This returns the file position pointer 
of fp to the beginning of the file. 

Cooking with Rabbits 

When you open a file using fopen , the 
secondargument specifies the mode, as we 
discussed last month . This can be either bi- 
nary mode, which means that bytes are 
readas bytes, or ‘ ‘cooked’ ’ mode, in which 
case they mostly are. The cooked mode is 
used when you’re want to read ASCII files 
as ASCII. 

When C wants to represent the end of a 
line, it uses the ’\n’ characters, that is, the 
“newline” character. When you are using 
the streamed file functions with a file op- 
ened in the cooked mode, any instances of 
carriage return line feed pairs will be con- 
verted to the newline character in the way 
in, and newlines will be converted to car- 
riage returns and line feeds on the way out. 
In the binary mode, no conversion is per- 
formed. 

In order to open a file for reading in 
cooked mode, you would do this: 

fopen(" FROGF1LE.DOC” ,” ra" ) ; 

To open a file in binary mode you 
would do this: 

fopen(”FROGFILE.BIN",”rb”); 

There are several consequences of 
using cooked mode. For one thing, the num- 
bers returned by ftell may not really reflect 
the file as you see it from your program, as 
newline characters are one byte which a 
carriage return line feed pair is two charac- 
ters long. Likewise, using fseek might not 
place the file position pointer where you 
think. Cooked mode is usually used with 
text files, wherein these two functions don’t 
apply for the most part. 

Despite the added need for caution in 
using cooked mode, it can make using text 
files with C a great deal easier. We’ll learn a 
bit more about how it works in the next in- 
stallmentof this series. 
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Xenon 

Beacon 

A visual warning device that’s 
self-contained, compact, splash proof 
and rechargeable. 

CHRISWALKER 


I f you want to attract someone’s atten- 
tion to a scene, a flashing light is a good 
method to employ. This is because the 
human eye is very sensitive to sudden 
changes in light level, particularly towards 
the edge of the field of view. Flashing 
beacons are to be found wherever attention 
has to be promptly drawn to a hazard, 
warning sign or advertisement. 

The beacon to be described here 
emits a powerful blast of light at a rate of 
approximately 1.5Hz and was initially 
designed for visibly locating portable 
amateur radio stations on hilltops. It has 
since found refuge in the car trunk where it 
can be used to warn other motorists of ac- 
cidents , breakdowns , etc . 

Xenon beacons can be bought quite 
cheaply, but most of them have two main 
drawbacks: they are not designed as port- 
able units and their light output is not very 
high. This design satisfies both these 
criteria and the light can be seen at a dis- 
tance in excess of two miles under 
favorable conditions. Being moisture- 
proof it is ideal for outdoor use. 

Other uses include mountain rescue, 
sea rescue (take it out with you in the fish- 
ing boat) or just for fun at discos. 


Xenon Tube 

The light source consists of a glass tube 
containing xenon gas with an electrode at 
each end; seeFig. 1 . When the xenon atoms 
are excited by passing a high current 
through the gas, they emit an intense 
blue/white light. However, the gas is non- 
conducting at low voltages and in order to 
make it pass a current a potential dif- 
ference of several thousand volts would be 
needed across the ends of the tube. 

This is very inconvenient, and so a 
third “trigger” electrode is attached to the 
outside of the tube near the ends. In order 
to strike the gas (make it conduct) a volt- 
age of about 350V is applied across the 
ends of the tube and a brief 6,000V pulse is 
applied to the trigger electrode. This 
causes the gas at the ends of the tube to 
ionize and conduct; this ionization very 
rapidly spreads along the tube and current 
flows from one end to the other causing 
the emission of light. 

Radio Shack sells a strobe tube, the 
272-1145, for replacement use and ex- 
perimenting. You could also salvage one 
from a defunct photoflash, though the 
very small ones may overheat from the 
frequentflashing. 

Block Diagram 

The outline operation of the Xenon 
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Beacon is shown in Fig. 2. The circuit uses 
an inverter to step up the 12V supply, 
producing several hundred volts required 
for the xenon tube; an ordinary mains 
transformer used “in reverse” acts as the 
voltage- increasing component. Since 
transformers only work on AC, an oscil- 
lator is used to drive the primary winding. 

The high voltage AC is rectified and 
used to charge up a high voltage storage 
capacitor. The voltage across the 
capacitor increases as the charge builds up 
and when it reaches about 350V a trigger 
circuit rapidly discharges the capacitor 
through the xenon tube, thus producing a 
bright flash. 

The inverter then proceeds to 
recharge the capacitor and the cycle 
repeats. 

Circuit Diagram 

The circuit of the beacon, divided into 
three discrete sections is shown in Fig.3. 
The inverter is driven from a 12V rechar- 
geable battery, protected by fuse FS 1 . S 1 is 
an on/off switch which connects B1 to 
sockets SKI and SK2 when the unit is 
switched off, thus al- 
lowing the battery to 
be charged in the 
case.. The power 
supply is decoupled 
bycapacitorCl. 

NAND gate 
IClc is wired to a 
Schmitt trigger in- 
verter, and together 
withRl, VR1 andC2 
it forms a relaxation 
oscillator. The square 
wave output from the 
oscillator is buffered 


by gate IC lb and used to switch transistor 
TR2 which controls current through one 
half of the primary winding of transformer 
T1 . (Note that in this circuit the primary is 
the low voltage winding.) 

An inverted version of the oscillator 
signal from gate ICla switches TR1 so 
that when current flows through TR1, 
TR2 is switched off, and vice-versa. TR1 
and TR2 are Darlington devices having 
the high gain necessary to drive the trans- 
former directly from CMOS gates. 

Due to self-induction in T1 primary. 



spikes of about 80V amplitude are 
produced each time TR 1 and TR2 turn off. 
These spikes are stepped up in excess of 
1,000V in T1 secondary, rectified by 
diodes D1 to D4 and used to charge 
capacitors C3 and V4. 

Trigger 

As the voltage across C3 and C4 increases, 
capacitor C5 is charges via R4. R5, VR2 
andR6forapotentialdividerwhichfeedsa 
fraction of the voltage across C5 to neon 
LP1 via R7. Thus the voltage across the 
neon increases to about 70V upon which 
the neon conducts and a positive voltage is 
applied to the gate of thyristor CSR 1 . 

The thyristor triggers and conducts 
from anode to cathode, discharging C5 
through the primary winding of trigger 
transformer T2. This induces a very high 
voltage pulse in the secondary of T2 which 
is used to strike the xenon tube X 1 ; C3 and 
C4 then deposit their charge through the 
tube in a fast, high current surge. 

Following this, thyristor CSR 1 resets 
to its high impedance state and the process 
repeats as C3 andC4 chargeagain. 

Notice that if, 
as may occasionally 
happen, the tube 
fails to strike upon 
the discharge of C5 
through CSR 1, then 
the thyristor will 
reset and C5 will 
recharge until neon 
LP1 conducts and 
the tube is triggered 
again: this process is 
repeated rapidly 
until the xenon tube 
fires. 



Fig. 2 . Block diagram. 



capacitor 


Fig. 3. Circuit diagram of the Xenon beacon. See the text for information onTl,T2 and the flash tube. 
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Variable Stabilized Power Supply 



Fig. 4. PCB layout and wiring. 

The trigger coil, Hammond 616B or 
616E, is a very rugged unit, but will set 
you back well over $20. Radio Shack used 
to sell a low-cost trigger coil, but they 
seem to have discontinued it. Another 
possibility is to take from a dead 
photoflash; any coil that can produce 4 to 
6kV should fire the tube reliably. 

Energy 

The energy dissipated in the xenon tube 
per flash is determined by two variables, 
namely the total capacitance of C3/C4 and 
the voltage across them. The trigger volt- 
age is adjustable from about 220V to 340V 
by altering VR2; setting this to a high value 
results in one bright flash approximately 
every two seconds. Reducing the trigger 
voltage will give more rapid flashes of 
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slightly lower intensity. Constructors may 
like to experiment with different values for 
the discharge capacitors C3 and C4; 32u 
(22u + lOu) was found to be a good value 
for this application. It is very important 
that these capacitors are rated at 450V or 
higher. 

Construction 

It is worth pointing out that while the circuit 
is driven by 1 2V, it generates high voltages. 
These in themselves are not too dangerous 
due to the high output resistance of the in- 
verter. However, when charged, capacitors 
C3 and C4 can deliver a very nasty shock or 
bum if shorted out by , for example, a ring or 
other piece of jewellery — take care when 
testing. 

All the main components are 


mounted on a single-sided printed circuit 
board, the full size foil pattern of which is 
given in Fig. 4. Notice that two holes need 
to be drilled to mount T1 and two 1cm 
square pieces have to be removed at the 
comers if the recommended case is used. 

Using the layout diagram in Fig. 4 as a 
guide, solder the small components into 
place first: the resistors, presets, capacitor 
C2, neon and diodes, observing the 
polarity of the latter. Insert the trigger 
transformer T2 — the recommended 
transformer will only fit the PCB in the 
correct orientation. If a different type is 
used, check the connections before 
soldering. 

Fit the remaining capacitors check- 
ing that C3 and C4 are inserted the correct 
way around and then bolt transformer T1 
into place, nuts uppermost. Solder the 
transformer connections to the circuit 
board. 

The transistors should be fitted with 
small clip-on heatsinks and these are 
probably best attached before the devices 
are soldered into place. Insert the transis- 
tors with their tabs facing T1 and Fit the 
thyristor with its front facing the neon 
bulb. 

Three pieces of stout wire about 8cm 
long need to be soldered in place to sup- 
port the xenon tube XI. 20-gauge tinned 
copper is ideal for the purpose. Do not fit 
the xenon tube at this stage. 

Solder two insulated wires for con- 
nection to the switch and then fit IC1 into 
its socket, observing the usual CMOS 
handlingprecautions. 

Case 

The prototype unit is housed in a 
waterproof plastic case measuring 150 x 
1 10 x 70mm and having a transparent top. 
Four holes need to be drilled to mount the 
switch, sockets and fuse holder. The 
capacitor Cl is mounted on the back of 
switch SI. The battery terminals will ac- 
cept slide-on connectors (the type used for 
car electrics) — these should be insulated 
with rubber sleeves. 

The battery lies on its side and is held in 
place with double- sided self-adhesive pads 
as shown. In the prototype the battery is fur- 
ther anchored by two clear plastic blocks 
gluedinto the lid, which press on the battery 
when the lid is screwed in place. 

The xenon tube is sited in the 
transparent lid above a reflector made 
from a piece of cardboard covered with 
aluminum cooking foil. The reflector is 
shaped to fit in the case and a slot needs to 
be cut to pass the wires to X 1 . It can be fas- 
E&TT November 1989 


tened to the side of B1 with double-sided 
tape or similar, allowing it to be removed 
for servicing. 

Using pliers, and being careful not to 
strain the glass, bend the wires of the 
xenon tube at right angles to the plane of 
the tube about 1cm from its ends, slip three 
3cm lengths of sleeving over the tube sup- 
port wires on the PCB and solder XI to 
these wires so that the tube is positioned 
mid- way between the reflector and the lid 
of the box, trimming off surplus wire as 
necessary. Slide the sleeving up to the top 
of the vertical section of the wires and hold 
itin place with glue. 

Adjustments 

Set both VR 1 and VR2 at mid-position and 
apply power. Transformer T1 should be 
heard to whine and the xenon tube should 
flash at approximately 1.5Hz. 

If a frequency counter or oscilloscope 
is available, connect it between OV and pin 
3 of IC1 and adjust VR1 until the inverter 
oscillator runs at a frequency of about 
1 .5kHz. If such equipment is not on hand, 
leave VR1 set at mid-position. The trigger 
voltage/flash rate is set as required by ad- 
justing VR2. 

The PCB can now be fastened into the 
case with adhesive pads and the lid 
screwed into place. Four rubber feet will 
improve the durability of the unit. 

Battery 

The battery used in the prototype is a 
rechargeable 12V 1.2Ah sealed lead-acid 
type. It has a mass of 600g and fits snugly 
into the recommended case along with the 
PCB It will give over three hours of con- 
tinuous use. 

These batteries are available in a 
variety of sizes/capacities and construc- 
tors wishing to leave the beacon running 
for long periods may like to consider using 
a battery with a higher capacity, although 
size and weight m ust be taken into account 
if the unit is to remain portable. 

Indeed, the xenon beacon could be 
very successfully run from a car battery, 
via the cigarette lighter for instance. 

It is possible to operate the unit from a 
6V supply, the only modification being to 
replace transformer T1 for a type having a 
3-0-3 V “secondary” winding. The current 
consumption is increased and, due to inef- 
ficiencies in the transformer, the highest 
flash rate will probably be around 1Hz. 
The benefit of using a 6V supply is that 
smallerandlighterbatteries maybe used. 

Finally, 12V sealed lead-acid batteries 
should be charged at a constant voltage of 
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13.5V although the maximum charging 
currentshouldbe restricted to 1A. 

Failure to keep to these limits will 
cause the battery to expel excess hydrogen 
gas inside the box. In any case, the box 
should not be entirely sealed — a small vent 
hole around the sockets will prevent apres- 
sure build up without affecting the mois- 
ture- proof characteristics. Ideally, the box 
lid should be removed when charging . 


PARTS LIST 

Resistors 

RllOk 

R2,34k7 

R41M 

R54M7 

R61M2 

R7 270k 

A110.25W carbon 

Potentiometers 

VR 1220k 
VR21M 

Both vertical mountingpresets 

Capacitors 

C1470u 16V elec. 

C21 On ceramic 
C322u450Velec. 

C4 10u450V elec. 

C50.1u450V 

Semiconductors 

TR1.TR2 TIP122 npn Dar- 
lington 

D1 to D4 1N4007 1000V prv 
silicon diodes 

IC1 4093 CMOS quad 2-input 
NAND Schmitt trigger 
CSR 1 C106D thyristor 

Miscellaneous 

T1 filament transformer, 
120V/6.3VCT at 250mA or more, 
suchas Hammond 166G6or 166K6 
T2 xenon tube trigger trans- 
former, Hammond616Bor616E. 

XI xenon tube 
LP 1 miniature neon bulb 
B1 12V 1.2Ah sealed lead-acid 
battery 

FS 1 20mm 2 A fuse and holder 
S 1 DPDT toggle switch 

14-pin DIP socket; clip-on heat- 
sinks for TR 1 and TR2 (TO220 case); 
waterproof plastic case, internal 
dimensions 150 x 1 10 x 70mm; con- 
nectors for Bl; feet; 20 s.w.g. tinned 
copper wire; sleeving; materials for 
reflector. 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


PLANS— BuW Yoursel- Al Parts AvaBabte in Stock 

• LC7—8URNINGCUTTNGC02 LASER $20.00 

• RUB4-PORTABLE LASER RAY PISTOL $20.00 

. TCC7— 3 SEPARATE lESLACOiL PLANS T0 1 .5 MEV $20.00 

• OG2— ION RAY GUN $10.00 

• GRA1— GRAVrTY GENERATOR $10.00 

• EML1-ELECTTOMAGNETCOLGUNLAUNCHER $8.00 

KITS With All Necessary Plans 

• MFT3K—FMVOICETRANSMnTER3MI RANGE $59.50 

• VWPM7K— TELE PHObC TRAN SMrTTER3MI RANGE $49.50 

• BTC3K— 250.00 VOLT 10-14"SPARKTESLACOL $249.50 

• LHC2K— SWULATED MULTICOLOR LASER $44.50 

• BLS1K— 100, 000 WATT BLASTER DEFENCEDEVICE $6950 

• N 1 G7 — NEGATTV E ION GENERAT OR KIT $3450 

. PSP4K-T WE VARIANT SHOCK WAVE PISTOL $5950 

• STA1K— A LLNEWSPACEAGE ACTIVE PLASMASABER .-$5950 

• PG5K— PLASMA UGHTNNGGLOBEKiT $4950 

• 505K-SEENTHEDARKVEWERKIT $19950 

ASSEMBLED With AIINecessary Instructions 

• BTC10-50.000VOLT- WORLD'S SMALLEST 

TESLACOIL $5450 

• LGU40—1 MW HeNe VISBLE RED LASERGUN $24950 

• TAT30— ALTO TELEPHONERECORDNG DEVICE $2450 

• ITM1 — 100, 000VOLT20' AFFECTIVE RANGE 

NTWDATOR $9950 

• LIST10— SNOOPER PHONE NFNfTY TRANSMITTER $16950 

• PG70— I NVISBLE PAN FELD GENERATOR- 

MULTI MOOE $7450 


• CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS 
HUNDREDS MORE AVAILABLE FOR $1.00 OR INCLUDED FREE 
WrTH ALLABOVEORDERS. 

PLEASE NCLUDE $3.00 PH ON ALL KrTS AND PRODUCTS. PLANS 
ARE POSTAGE PAD. SEND CHECK MO, VISA, MC N US FUfCS. 

INFORMATION UNLIMITED 

P.0. BOX 716, DEPT. ET AMHERST, NH 03031 
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CANADA’S LARGEST 

SPECIALTY RADIO STORE 


AMATEUR AND SWL SUPPLIES BY: 


ARRL PUBLICATIONS, 
A.E.A., ASTRON, B&W, 
BUTTERNUT, DATONG, 
DELHI, KENWOOD, 
GROVE, GRUNDIG, 
HUSTLER, ICOM, JRC, 
KANTRONICS, MFJ, 
SANGEAN, SONY, YAESU, 
And Many More. 


CATALOGUE AVAILABLE FROM: 
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wi 
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Radio Systems Ltd. 


81 79MainSt. , Vancouver, B.C.V5X 3L2 
^FAX (604) 321-6560 PHONE 321-3200^ 
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An Interview with 
Phippe Kahn 

A conversation with thefounderof Borland International, Inc. 


P hilippe Kahn’s biography tells only 
aportion of his story. Prior to 1983, 
he achieved a Ph.D. equivalent degree in 
mathematics in Zurich studying under the 
auspices of Niklaus Wirth, the man who 
created thePascalprogramminglanguage. 
In 1983, Philippe Kahn founded Borland 
International with limited funds and mini- 
mal corporate experience. After convinc- 
ing Byte Magazine to provide a full-page 
of ad space with extended payment terms, 
Borland’s first product, the Turbo Pascal 
compiler, went from start to $150,000 in 
sales in short order. Since then, Borland’s 
sales have grown to $90 million (US) in 
1988. 

Their products now include: Turbo 
Pascal, Turbo C, Turbo Assembler, Turbo 
Basic, Turbo Prolog, Turbo Debugger, 
Turbo Lightning, SideKick, SuperKey, 
Quattro (spreadsheet), Reflex (data base 
management), Paradox (relational 
database), Sprint (word processor), and 
Eureka (equation solver). 

Aside from his time at Borland, he is 
an exercise enthusiast and avid sailer, 
holding a trans-Pacific sailing record. He 
lectures at colleges, universities and user- 
groups across the world, and is fluent in 
French, English, Spanish and German. 

EVERS: In comparing your 
company’s rendition of the start of Bor- 
land to that of Niels Alex Jensen of Jensen 
& Associates, a few contradictions exist. 
Can you tell a little more about Borland’s 
early days? 

KAHN: I don’t know which con- 
tradictions. 

EVERS: Oh, I’ll brief you on that one. 
Niels has stated that Borland was originally 
started in the Netherlands by five partners 


RICHARD EVERS 

and that they wrote the original Turbo Pas- 
cal compiler. He also stated that they had 
hired you to run the North American 
division . Then they went of f on their own to 
create their Modula implementation, and 
held off on the C compiler. When the 
Modula wasn’t coming along too well, you 
pushed for the C compiler, bought the 
Wizard C compiler, and reworked it into 
Turbo C. They effectively slipped off onto 
their own to do Modula and you’ve con- 
tinued to date with Borland. 

KAHN: It’s a little fantasy. Neither 
Niels nor the two guys associated with him 
wrote a single line of Turbo Pascal. The 
person who wrote most of the code of 
Turbo Pascal is Anders Hejlsberg. He’s 
well known and he works for Borland. Ac- 
tually, in the early days, Niels had a com- 
puter store in Copenhagen and Niels and I 
met because I was involved doing 
development and expansion for a small 
computer company in the US which was 
called OSM at that time. I met Niels be- 
cause he was selling our computers in 
Denmark. 

EVERS: Then there’s virtually no 
substance to it? 

KAHN: I’ll continue. I mean you 
want a story because indeed there’s a story 
about Borland but it wasn’t in the Nether- 
lands but it was in Ireland. It turns out that 
Niels had, and two of his partners, one 
called Ole Rasmussen at that time, he 
changed his name since. And the other one 
called Mogens Glad who is with Borland 
still. Those were the three original Danish 
guys. They had written a product called 
Menu Master for CP/M which was a small 
kind of a batch language thing for CP/M. 
And at the time when he was distributing 
our computers in Denmark. 


Actually it’s nice because I’ve heard 
that he’s still talking about different things 
and you’re the first one to get the story. I 
have never been asked about this before. 
Anyway, at the time what happened is that 
they had this product they wanted to sell in 
the states and I was involved with OSM 
and they asked me to take a look at it. We 
were selling a CP/M machine and I 
decided to take it on our computer and put 
it on every machine we sold. And we 
talked about how they could sell their 
product. The name of Niels’ computer 
store was called Midas. And what we did 
is I told him to set up a company in Ireland, 
which he did. And what they did was they 
had a lawyer in Copenhagen, and that’s a 
very funny part, that actually called 
Ireland and set up a company. And if you 
set up a company in Ireland, Ireland has a 
tax free zone. They have off the shelf com- 
panies you can get. And there was one 
called Alpha One, Alpha Two, Alpha 
Three. And when they called us up there 
was one called Boland. Or so they thought. 
And indeed, Niels did start a company that 
he thought was called Boland. His first let- 
terhead was Boland for his company. It 
turns out that they started selling by put- 
ting this little ad for this Menu Master 
product in American magazines. And they 
started selling this product in the US . 

And two things happened. First that 
company went out of business. So they 
filed a chapter seven. They ran out of 
money. And secondly, his own company 
in Denmark got into a lot of financM 
trouble. Being in the US, I did agree to 
help him with his product actually. But I 
was doing other things at that time. I was 
doing some consulting, building some 
things. And it is then that, having myself 
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studied with Niklaus Wirth and people 
like that, I had in mind to create a decent 
Pascal compiler. At that time there was a 
company called GRT Pascal selling a low- 
cost compiler, and there was Microsoft 
and IBM selling a high-end compiler. And 
we were trying to build one. And one thing 
I asked Niels is to go and take a look, be- 
cause there was a product at that time writ- 
ten by Anders Hejlsberg that was called 
Poly Pascal. 

The key role that Niels had, and that is 
absolutely clear, in what was to happen in 
Borland, which wasn’t incorporated yet. 
We actually incorporated in May ’85 in 
the US . And one of the things I did was use 
the name of the old Irish company, and 
that’s because I couldn’t find a better 
name at the time. I did indeed use that 
name. And what happened is I asked Niels 
to go and make a deal with Anders that we 
build, on the backbone of the original Poly 
Pascal, a Pascal compiler that would be 
slightly different. And Niels’ contribution 
at that point was that he actually did go and 
negotiate the deal with Anders Hejlsberg. 
Unfortunately the deal was negotiated in 
such a way that Anders would stay out of 
Niels’ operation in Denmark. What hap- 
pened is that basically Niels was the glue 
between Anders and I and he made the in- 
troduction and signed the first contract 
and the first agreement between us. That is 
what happened. 


Mogens Glad, who was part of that 
group of three, actually wrote the editor 
and the monitor, effectively the user inter- 
face to that compiler. Both Mogens and 
Anders work with Borland and they’re 
here in Scott s Valley. So they haven’t left 
with Niels’ group. Now with regard to 
how we spun out the company, it turns out 
that Niels wanted to do development of 
products and several things happened. 
First he set up a development group in 
Copenhagen. And I did set up a develop- 
ment group in the US. Niels decided that 
he had to move to the United Kingdom be- 
cause there’s a taxation agreement Den- 
mark and the UK somehow. And when he 
did that he actually left the group in Den- 
mark of programmers with the manager 
and couldn’t really travel back. And that’s 
how he ended up in the UK. 

In the UK he hired a few UK 
programmers to build some compilers. 
Niels and I had big discussions because we 
were starting to build compilers here and 
build quite a bit of software. And one of 
the issues was that he absolutely wanted to 
build a Modula compiler. I personally 
didn’t want to because Anders was as- 
sociated with a company that was building 
Pascal and didn’t believe Modula was the 
future but C was. So I think we had a big 
argument and, in order to build a decent C 
compiler, we actually went and talked to 
the person who had written the best C 


compiler yet that we could find. They 
were the people at Wizard and we actually 
convinced them to join the company. Brad 
Silverberg, who was VP Engineering at 
Wizard and now Borland, and our people 
worked on making Turbo C. It’s at that 
point that Niels had some work going in 
compilers and we agreed to sell him that 
technology. So Niels paid about $1.7 mil- 
lion to buy the work they had been doing 
for the company in the UK and we actually 
sold it to him . And that work is actually JPI 
Modula. We sold him the technology we 
had been working on because we decided 
to go a different route. 

Basically it’s fairly simple. Niels had 
his ideas. He did things differently. The 
guy who wrote the core of Turbo Pascal, 
Anders Hejlsberg, is still a Borland per- 
son. And Niels has built some compilers 
and we sold him that technology. The 
transaction is part of public documents. 
You can find out in FCC records. It’s a 
fairly simple picture. I don’t know if it 
conflicts with what Niels tells. 

EVERS : Obviously it does a little bit. 
What I stated to you initially is what he had 
been stating. 

KAHN: I like Niels a lot but you 
know, it’s like everybody else. It’s like 
Apple, I guess, Apple has 25 founders if 
you go and talk about it in Silicon V alley. 

EVERS: Why don’t we split from 
that. I really appreciate the reply. 
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An Interview With Philippe Kahn 


KAHN: Funny , no one ever asked the 
question that way so it’ s the first time I tell 
things. There’s really nothing to it. It’s 
pretty much what people imagine. There’s 
no secret to it by die way. There’s a lot of 
people who know that story. Now if you 
wonder what happened to the different 
people, the only person who’s unac- 
counted for is the guy who was called Ole 
Rasmussen at that time, who was a 
photographer. And Ole actually changed 
his name to Ole Hendrixson, moved to the 
UK at the same time as Niels did, and 
retired. And Ole is retired and doesn’t 
work and travels and has a good life. 

EVERS: It must be nice. I could learn 
to appreciate that. Let’s step up to the next 
question. When microcomputers first 
came into use back in the late seventies, 
most users were technically oriented. 
Since that time, hardware has appeared to 
evolve logarithmically, with software 
techniques & philosophies lagging a short 
distance behind. When do you feel that 
this hardware curve will level out, and 
what will we be working with at that 
point? 

KAHN: It’s not going to stop. 
Hardware is consistently going to stay 
ahead of software. It’s a fact of life in the 
way that it takes much less time to design a 
new board than it takes to design software. 
And so I don’ t think it can stop that. One of 
the reasons is the chip companies have a 
vested interest in coming out with a new 
generation of chips to sell to create hype, 
and, justifiably so, that’s how computing 
power evolves. And what happens is that 
chip companies are committed to an up- 
wards compatible architecture meaning 
that every chip, although it has more 
capabilities, can be used in a downward 
compatible mode which lets software that 
was written for the previous chip run on 
the new chip and therefore that’s how we 
alleviate the fact that we’re not catching 
upcompletely, but of course we don’ t take 
full advantage of the new processors. It’s 
not going to get better because it’s just a 
fact of life. Software just takes more time 
than hardware. 

EVERS: I’ve been writing software 
for years and I know very well that it takes 
years before you can actually develop 
anything properly on the hardware. The 
68000 came out back in 1981 wasn’t it, 
and it took people years before they knew 
anything about it. Let’s go on to the next 
one. The computer users who are now in a 
majority position are non-technical. What 
are your views on the eventual plateau in 
hardware evolution causing software 
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developers to write themselves into 
redundancy? Well, you said that there is 
not going to be an eventual plateau in 
hardware evolution. There must be some 
sort of flattening on the curve. 

KAHN: It’s always like anything 
else. Right now doubling the speed of 
processors is a bigger effort than it was 
five years ago. Maybe I understand two 
questions in your question. One, your talk- 
ing about the majority are non-technical 
users. I think one of the characteristics of 
this industry, which actually helped us 
build Borland with Turbo Pascal, but also 
is a characteristic, the industry started 
with people who were programming on 
their kitchen sinks. And because they 
were programming on their kitchen sinks, 
what happened was that people think that 
is the way computing has to be forever. 
But, no offense, what we have to say is, 
well, in order to go to the next wave of 
users, we’re always talking to a given 
circle of users, to triple the size of the user 
base, we’ve got to make the computing 
metaphor that’s used on work stations a 
little better. Which means that getting 
machines to work more the way people 
work rather than have them have to 
change the way they work in order for 
them to use the work station. And, clearly, 
when you say that software developers 
would write themselves into redundancy, 
my perception is that, did you mean that 
people will write so much great software 
that you won’t need people writing 
software any more, right? 

EVERS: That’s basically it. If pack- 
ages are refined to a higher level, just like 
Paradox is a relational database that’s get- 
ting close to the leading edge, then there’s 
only so many things that still can be writ- 
ten for the mass market. Eventually it will 
get to a point where custom applications, 
or severely vertical-market applications, 
are the only things really left to be written. 

KAHN: I don’t think so and I under- 
stand your point. I think that there is al- 
ways going to be the room to do it better 
and to do it slightly differently. I don’t 
believe in non-evolution. I think that this 
industry is made totally of evolution and 
it’s going to continue. To me there’s no 
way that you’re going to see this thing 
stalling. And people say, “well now I’ve 
got the ultimate spreadsheet, and the only 
thing I can do now is a doctor’s office 
package.” I think it’s the kind of question 
you get like, “well, you know, it’s not pos- 
sible to start a new software company 
nowadays.” When I started with Borland, 
I have to say that I heard the same song, 


you know, you couldn’t do it and can’t do 
it. That’s true if you’re lacking something 
different. 

EVERS: I don’t necessarily agree 
with pure redundancy. I don’t know where 
the future’s going to lie. Right now the 
biggest buzz word is Executive Informa- 
tion Systems in many ways. And I’m the 
author of one of them, for God’s sake. So 
that’ s abrand new area that’ s opening up. 

KAHN : Which one did you write? 

EVERS: It’s called Executive 
Presenter. It was just shown in California 
recently. And that’s an area that just 
breaking open right now but there’s going 
to be new areas over the years as new 
people invent new things they want to do 
with their machines. So, who knows. 
We’ll find out in a few years if every- 
thing’s been done or if people are imagina- 
tive enough to create new areas for ap- 
plications. 

KAHN : With the new metaphors that 
include some direct manipulation of ob- 
jects and things like that, new ways to do 
old things are surfacing. There’s no ques- 
tion of that. 

EVERS: Let’s go on to the next one. 
According to your promotional literature, 
your Turbo Prolog implementation is “the 
premier artificial intelligence software 
development program for IBM PCs and 
compatibles.” It’s kind of redundant of the 
last. Do you believe that software 
developers will one day become obsolete 
after creating AI applications that can ef- 
fectively spawn their own applications? 

KAHN: No. I don’t believe in magic 
application generators. I don’t believe in, 
you press a button. It’s basically, the God 
of software will not be created. What I 
mean, the God of software, the thing that 
you start and creates every possible ap- 
plication that you’ll ever need. I just don’t. 
I don’t believe in applications generators 
to a large extent. They’re useful, just 
another tool. I really don’tbelief that’s the 
case. Artificial intelligence is a word that 
sometimes has been over used. Those are 
interesting techniques and important tech- 
niques that every software engineer 
should have in his arsenal of techniques. 
But it’s certainly not the ultimate, final, 
last wave. 

Next issue, we'll be publishing thefinal ins- 
talment of this interview. In it, Philippe dis- 
cusses Electronic Mail, Competition in the 
Marketplace, Operating Systems, Why Basic 
ShouldBeShot, Object Oriented Languages, 
Borland! s Plans For Education, Economics 
andmuchmore. 
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Autoranging Multimeter 



KB Electronics announces the addition of 
the HC 775 Auto Ranging Digital Multi- 
meter to its line. It features five DC voltage 
ranges to 1000V, four AC ranges to 750V 
AC/DC current to 10 A, resistance, con- 
tinuity anda low battery indicator. V oltage 
accuracies are 0.5% DC and 0.75% AC. 
1428 Speers Road, Unit 8, Oakville, On- 
tario L6L 5M1 , (4 16) 847-8588, Fax 847- 
8598. 

InsertRSCNumber 


High Precision Counter 

The new PM 6677 counter has a frequency 
range of 2.3GHz for use in high-perfor- 
mance telecom applications.atapriceunder 
$2,900. It features a choice of five high- 
stability timebases and a reciprocal count- 
ing technique that ensures high resolution 
even on low-frequency signals. An external 
reference input allows the use of in-house 
frequency standards. Fluke Electronics 
Canada Inc., 400 Britannia Road, Unit #1, 
Mississauga, Ontario L4Z 1X9, (416) 890- 
7600, Fax 890-6866. 

InsertRSCNumber 

Bar Code Computer 

The Panasonic JT-770 Data Partner and 
scanner is a bar code reader and data collec- 
tor for quick access to inventory applica- 
tions from production line to warehouse to 
service locations. The CMOS 16-bit 8088 
processor processes data at high speeds and 
stores it in the standard 256K memory (ex- 
pandable to 960K). Panasonic Industrial 
Products Group, Matsushita Electric of 
Canada Ltd., 5770 Ambler Drive, Missis- 
sauga, Ontario L4W 2T3 , (4 1 6) 624- 50 1 0 . 

InsertRSCNumber 
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Continued on page 38 


Satellite TV Supplies 


ANTENNA, TOWER & | 
SATELLITE SYSTEMS] 



Looking for satellite TV dishes, towers or complete systems? The 
Nedco catalogue features a wealth of antennas, receivers, actuators, 
amplifiers, switches, connectors, cables, hardwareandmore.Italso in- 
cludes standard antennas, TV sets and related cabinetry. There are 
dealers all across Ontario, with outlets in Moncton, Trois Rivieres and 
Yorkton, Sask. The head office is at 3455-14th Avenue, Markham, 
OntarioL3R2L6, (416)475-7602, Fax475-0113. 


METERS FOR EVERY JOB! 

VALUE PRICED 



MODEL GDM-8035 
DIGITAL BENCH 
MULTIMETER 

Six functions including AC/DC 
voltage, AC/DC current, resis- 
tance and diode test, 20A high 
current range and 1 200V high 
voltage range, accuracy 0.1%. 

Circuit protected, seven segment 
LED display. 

$325 ■ Plus $10 for shipping & handling. 



HC-5050E 


MODEL HC-4510 
4-1/2 DIGIT ACCURACY 

200mV to 750V AC. 200mV to 1000V 
DC and 2mA to 10A AC/DC currents 
plus resistance 20 ohm to 20M ohm. 
Overload protected. 9V battery 
included. 

$134.50 

Carrying case: add $10.00. 

Plus $5 for shipping & handling. / 

HC-5050E 
DELUXE ANALOG 
MULTIMETER 

1 4 DC volt ranges to 1 200V and 
1 3 AC ranges to 3300V plus AC/DC 
currents. DC resistance and dB. 
Accuracy 2.5% DC and 3.5% 
AC. Complete with carrying case. 


$59.95 


Plus $5 for shipping & handling. 
CSA approved where applicable. 




Order by phone or mail. Credit card, money order, cert, cheque or 
C.O.D. Ontario residents add 8% P.S.T. 

KB ELECTRONICS 

1428 Speers Rd., Oakville, ON L6L 5M1 
Tel. (416) 847-8588 FAX (416) 847-8598 
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Circle No. 19 on Reader Service Card 



Four-Way 

Chaser 

Using theCMOSversionofthe555timerto 
prod uce a si m pie LE D I ig ht chaser. 

CHRIS BOWES 
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T his project features a simple chaser 
circuit which can be easily 
redesigned to give a number of chase pat- 
terns for between two and ten output cir- 
cuits. It is a truly digital project and should 
provide an interesting introduction to digi- 
tal electronics for anyone who has been un- 
sure about using such ICs in projects. 

The major advantage of digital cir- 
cuitry over other forms of circuitry is that 
it operates on only two voltage levels. 
These are the power supply (referred to as 
LOGIC 1) and 0 volts (referred to as 
LOGIC 0). 

Circuit Description 

The full circuit diagram for the Four- Way 
Chaser is shown in fig. 1 . In effect this cir- 
cuit consists of two basic building blocks. 
These are the clock pulse generator, which 
is made up of preset VR 1 , resistors R 1 , R2, 
capacitor C 1 and IC 1 . this is used to drive 
the chaser circuit which consists of IC2 
and the output LEDs D1 toD4. 

The clock uses a standard 555 timer 
circuit. However, in this project it is im- 
portant that a CMOS 555 timer (such as 
the 7555) is used, because the cheaper, 
bipolar version is not suitable for circuits 
which also include digital elements. The 
CMOS ICM 7555 timer does not require 
the connection of the capacitor between 0 
volts and pin 5 that you may have noticed 
in some circuits using the bipolar device. 

To produce the clockpulses, the timer 
is configured as an astable, so that its out- 
put (at pin 3) will be switched off (logic 0 
state) and on (logic 1 state) repeatedly. 
The duration of the ON state is set by the 
values of the preset VR1, resistor R1 and 
capacitor C 1 and this can be calculated by 
using the formula: 

ONtime=0.7x(VRl*+Rl)xCl 
[Time measured in seconds, resis- 
tance in ohms and capacitance in Farads.] 
The OFF time between each on 
period can also be calculated by using the 
formula: 

OFF time = 0.7 x (VR1* + R1 + R2) x 
C 

The circuit shown incorporates a 
preset potentiometer wired as a variable 
resistor, VR 1 , which is included so that the 
actual speed of operation of the clock can 
be adjusted as desired by adjusting the 
wiper of VR1. Only the part of the resis- 
tance which is actually incorporated into 
the circuit is included in the two timing 
formulae given above. 

Chaser Circuit 

Thechasercircuitconsists, very simply, of 
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a 4017 Johnson Counter which is used to 
turn on the output LEDs D1 to D4 in se- 
quence. The 4017 has two clock inputs (at 
pins 13 and 14). These operate with op- 
posite sense inputs and for the purposes of 
this circuit the clock pulse from pin 3 of 
IC1 is connected to pin 14 of IC2 with pin 
1 3 of IC2 held at the logic 0 level by being 
connected to the 0 volts power supply rail . 

In this arrangement each pulse from 
the output of IC 1 causes the outputs of IC2 
to go to the logic 1 state in sequence. As we 
only require four LEDs to be driven by this 
circuit only outputs 0 (pin 3), 1 (pin 2), 2 
(pin 4), and 3 (pin 7) are used to drive the 
LEDs. The fifth output to be energized in 
sequence (4 — pin 10) is connected to the 
Master Reset input (pin 1 5). The effect of 
this is that whenever output four (pin 10) 
goes to the logic 1 state this immediately 
triggers the Master Reset circuit within 
IC2 which in turn resets the counter to zero 
with output 0 once more in the logic 1 
state. 

Each of the outputs 0 to 3 is connected 
to an LED, via a 330 ohm series resistor 
(R3-R6). These resistors are necessary to 
restrict the current flowing through the 
LED to a safe level to prevent them burn- 
ing out. 

Capacitor C2 is included in the circuit 
to provide the decoupling necessary to 
prevent the rapid switching which occurs 


PARTS LIST 

Resistors 


R1 5k6 

R2 3k3 

R3-R6 330 


All 0.25 W 5% carbon 

Potentiometer 

VR1 lOkmin. horizontal trim 

Capacitors 

Cl lOuelec. 10V 

C2 2u2 tantalum 10V 

Semiconductors 

D1-D4 LED 

IC1 ICM7555 CMOS timer 

IC2 4107 CMOS Johnson counter 

Miscellaneous 

B1 9V battery 

SI SPST toggle switch (optional) 

Stripboard, O.lin matrix 14 strips 
x 46 holes; case (optional); l.e.d. clips 
(optional); battery clips; connecting 
wire; solder, etc. 


within the ICs from scrambling the se- 
quence generated by IC2. 

Construction 

The Four-Way Chaser is easily made up 
using stripboard. The finished board is 
shown in the photographs and the com- 
ponentlayoutinFig.2soyouwillprobably 
find it helpful to look at those while you 
make up the circuit. 

The first task is to cut a piece of strip- 
board to the correct size. You will need a 
piece which is at least 14 strips deep and 46 
holes wide. You will need to drill the 
mounting holes as shown, using a 4mm 
drill, before starting to construct the circuit. 


Before any components are mounted 
on the stripboard you will need to break 
the copper tracks as shown in Fig. 2 with a 
stripboard cutter or a small drill. It is im- 
portant that these track breaks are made 
completely so that not even the merest 
sliver of copper remains to bridge across 
the track break. 

Once the board has been prepared 
you can start the electronic construction. 
Although the operation of the circuit is not 
affected by the order in which you insert 
the components into the stripboard, you 
will find it easier to construct the circuit if 
the components are inserted in ascending 
order of size. 



Fig. 1 . The circuit diagram of the Four-Way Light Chaser. 
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Fig. 2. Stripboard component layout and details of breaks required in the underside 
copper strips. The ICs should be in sockets. 
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Project Special 


Link Wires 

The first stage in constructing this circuit 
should be to insert the wire links into place . 
To do this you should place the stripboard 
so that the strips of copper on it are under- 
neath the board and run from left to right 
and not up and down . 

Starting at the top left hand comer of 
the board count across and then down the 
correct number of holes until you can 
place one end of the wire link in the posi- 
tion shown in Fig. 2. Turn the board over 
and solder the wire into place. Cut off any 
excess wire on the underside of the board 
with your cutters and turn the board over 
again for the other end of the link wire. 

The wire links are made with insu- 
lated single core wire but before connect- 
ing the wire you will need to strip off the 
insulation from one end with the cutters to 
leave about 3mm more of the conductor 
(wire) exposed than you expect to need. 
The stripped wire should then be tinned, 
by melting a little solder onto the bit of a 
soldering iron and then placing the wire 
onto the iron’s tip with the solder on the 
opposite side of the wire to the iron. 

The solder is left there until it melts 
and flows evenly over the wire. When you 
remove the wire from the solder it will 
probably leave a little blob on the end of 
the wire, which you should then cut off. 
The tinned wire should now fit easily 
through the hole in the stripboard. 

The next task is to put the resistors in 
their correct places by just bending the 
wires of the resistor at right angles to the 
body of the component, then fitting them 
through the holes shown in Fig. 2 and 
finally soldering them into place. Also, at 
this stage, fit the preset potentiometer into 
position and solder it into place. 

IC Sockets 

The IC holders should now be inserted and 
soldered into position as shown in Fig. 2. 
Although it is possible to solder the ICs 
directly into place, using sockets will both 
make the construction simpler and make 
for easier replacement if a fault should 
occur. It is important that you take care to 
make sure that the notch on both of the IC 
holders is facing towards the bottom of the 
stripboard, as this will help you when in- 
serting the timer and counter into place. 

The capacitors C 1 and C2 are the next 
items to be fitted. As these are both 
polarized types it is important that the 
positive and negative (-Ve) connections 
of both the capacitors (the negative - sign 
is usually marked on the component case) 
are connected to the correct holes marked 
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in Fig. 2 . Failure to mount these com- 
ponents correctly will, at least, cause the 
risk of the circuit not working . 

Both of the capacitors are easy to 
mount because they have leads which 
push into the board without needing to be 
bent. But, because the capacitor’ s connec- 
tions are so close together, it is important 
that you take great care with the process of 
counting the holes when looking for the 
correct place to install these components. 

The final components to be mounted 
are the LEDs D1 to D4. These devices are 
also polarized but the result of not con- 
necting them the correct way round is 
simply for the circuit not to work. The case 
of each LED has a small flat on one side of 
the otherwise circular body and the con- 
nection nearest to this (the cathode — k) 
should go to the negative power supply 
rail. If you wish you may connect the 
LEDs to the stripboard by long wires in- 
stead of mounting them directly on the 
stripboard. 

The wires connecting the battery B1 
to the circuit board can now be tinned and 
soldered into place. The black wire from 
the battery connector goes to the point on 
the stripboard shown as B 1-V and the red 
wire of the battery connector to the place 
marked B 1+V, unless, of course, you wish 
to add an on/off switch. In which case the 
battery connector red wire will need to go 
to one of the switch terminals and another 
wire connected between the other switch 
terminal and the B 1+V connection on the 
board. 

The final step is to insert IC1 and IC2 
into their respective holders, making sure 
that the notch on the IC corresponds with 
the notch on the IC holder. Some ICs do 
not have a notch in one end but have a 
slight, circular dent near one pin (pin 1), 
which goes nearest to the edge of the IC 
holder whichhas the notch. 

Testing 

Before connecting the battery and testing 
the circuit you should carefully examine 
the board to make, sure all of the com- 
ponents are inserted into the correct 
places, are the correct way round and that 
there are no blobs of solder or slivers of 
wire shorting out the copper tracks. Once 
the board has been checked, the battery 
should be connected and you should be 
able to see the LEDs flashing off and on in 
sequence and you should be able to adjust 
the rate of the chase by adjusting preset 
control VR1. 

If the circuit does not operate correct- 
ly it will be necessary to check for faults. 


The first step in fault finding is to check 
carefully, once more, that all of the com- 
ponents are in the correct places and are 
the correct way round. In this project the 
components likely to cause faults if con- 
nected the wrong way round are theLEDs, 

C 1 , C2 and IC 1 and IC2. 

The next stage is to check carefully 
that all of the soldered joints are good 
joints. This is probably best done by 
reheating the joint with a soldering iron. 

If no mechanical problems of the sort 
mentioned above are found then it will be 
necessary to check the circuit through to 
see whether there is a faulty component or 
not. You will probably find that you will 
need to use a multimeter to perform this 
stageoftheprocess. 

Fault Finding 

When fault finding it is important to adopt 
a logical approach to the problem, the first 
step being to look at the symptoms 
presented by the circuit and decide which 
is the most likely part of the circuit to 
produce the fault. The circuit description 
above will help you here. 

The logical place to start is by check- 
ing that there is an output from the clock 
circuit. To check this simple place the 
multimeter so that the positive probe is 
connected to pin 3 of IC 1 and the negative 
probe of the meter is connected to any OV 
connection, such as pin 1 of IC1. If the 
clock circuit is operating correctly you 
should see the meter needle swing rapidly 
back and forth. If this is not happening you 
should investigate further by testing the 
voltages present at various points in the 
circuit. 

Firstly you should measure the bat- 
tery voltage with the battery disconnected 
from the circuit and then between any OV 
connection and both pins eight and four of 
IC 1 as well as between the battery positive 
connection to the board and pin 1 . If there 
are no voltages present when a good bat- 
tery is connected to the board this will ob- 
viously indicate faulty wiring up of the 
board. 

If the output voltage at pin three is 
locked permanently at a fixed voltage then 
you should remove IC1 from its socket and 
check the voltage at the pin three connec- 
tion again. If the voltage persists with the IC 
removed then the fault does not lie with IC 1 
but most possibly with the wiring as- 
sociated with the input to IC2. Similarly a 
permanent OV at pin three of IC1 might be 
caused by a short between pins 13 and 14 of 
IC2 or the OV connection to pin 13 having 
been inadvertently connected topin 14. 
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Project Special 



Layout of components on the completed prototype board. Note that the timer 
i.c. is not the required CMOS version. 


The next stage is to replace IC1 in its 
holder and check the voltages between 0 V 
and pin two, pin six and pin seven. The 
voltage at pin seven should be fluctuating 
around a value which is roughly 2/3rds of 
the battery voltage. The voltages at pins 
two and six should be identical (because 
these two pins are connected together by a 
wire link) and these should also be fluc- 
tuating but at a voltage slightly less than 
thatfoundatpin seven. 

If both of these voltages are not 
present then the most likely cause is that 
the circuit from the positive voltage rail, 
through preset VR1 and resistors R1 and 
R2 is not correctly made. This is best 
checked by measuring the voltage present 
between OV and each of the points in the 
component chain through VR1, Rl, R2 
and capacitor Cl and investigating at the 
point where no voltage is measured. 

If a voltage is present between 0 V and 
pin seven but no voltage, or only a very 
small voltage, is measured between the 
OV rail and pins two or six of IC 1, then you 
should check that the resistance between 
pins seven and six of IC 1 is roughly equal 
to that of resistor R2. If this is correct then 
check the resistance of capacitor Cl with 
the resistance rangeofyourmeter. 

If the resistance is very low (less than 
about 500 ohms) then you should replace 
capacitor Cl. If there is no voltage 
measurable between pins six and two of 
IC1 then this could be caused by a short 
circuit between the connections of Cl or 
by a short circuit within C 1 or its connec- 
tions to the stripboard. 

E&TT November 1989 


If voltage is present at pins 'wo and 
six of IC 1 but it does not fluctuate then the 
likely causes are that the capacitor Cl is 
not correctly connected — which can be 
checked by reheating the joints of Cl on 
the stripboard — is faulty, or that IC1 is 
faulty. To check C 1 you should touch con- 
nect another capacitor of similar value 
across the connections to see if this cures 
the fault. If this does not cure the fault then 
you should check that the connection be- 
tween the positive connection of Cl and 
pins tow and six of IC 1 is correctly made. 

Chaser Circuit 

If voltage switching is occurring at pin 
three of IC 1 then the clock circuit is work- 
ing correctly and the fault must lie within 
the chaser circuit. Again a few voltage 
checks need to be made to help with the 
diagnosis of any chaser circuit faults . 

Check that the signal from pin three of 
IC1 is repeated at pin 14 of IC2. There 
should be no wiring problem here as the 
connection is madebyadirectcopperstrip. 

If the signal is not reaching pin 14 of 
IC2 then the only real explanation is that 
there is a poor soldered joint either at the 
connection of the strip to pin three of IC 1 
ortopin 14ofIC2. 

The next step is to check that the bat- 
tery voltage is measurable between pins 
eight and 16 of IC2. If this is not 
measurable then the connections between 
the power supply rails and the IC should 
be investigated. 

The battery voltage should be 
measurable when the positive meter probe 


is connected to pin 16 and the negative 
probe is connected to pin 13. If this does 
not occur the connection between the OV 
power supply rail and pin 13 should be in- 
vestigated. 

The final input to be investigated is 
pin 15. This pin (and pin 10) should be at 
logic 0 (0 V) for virtually the whole of the 
time. The very brief time for which these 
two pins are at logic 1 , which occurs at the 
reset point, is so small at to be almost un- 
measurable. If the voltage readings at pin 
10 and pin 15 are not the same then the 
connecting link should be checked. 

If the above tests reveal nothing un- 
toward the final step is to check the out- 
puts. If all of the other connections to IC 1 
are correct the outputs 0 to 3 must either be 
switching from Logic 0 to Logic 1 in se- 
quence or the IC is faulty. 

Whenever any of the outputs goes to 
the logic 1 state its associated LED (D 1 to 
D4) should light. If this does not happen 
then the connections between the ap- 
propriate output pin and LED should be 
investigated. The most likely cause of this 
problem is that the LED is inserted into the 
board with the polarity reversed or that 
there is at least one dry joint in the series of 
connections from IC2 outputs, through the 
dropping resistor and LED to the 0 V line. 

In Use 

Theprojectissimpletouse.Onceyouhave 
checked that it works correctly, you can 
simple set VR 1 to give the correct speed of 
operation and place the LEDs in the 
desiredposition. 
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The Tel-Sim4 simulates four telephone 
lines, with features such as Off Hook 
Detect, Dial Tone, DTMF Ringing, Ring 
Generation, Busy Signal and more. An 
LCD gives a visual indication of com- 



munications status. Also available in one- 
and two-line versions. Telgate Equipment 
Corporation, 635 Gardena Way, Coquit- 
lam, BC V3J 3W4, (604) 936-3819. 
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Multifunction Multimeter 



The Kyoritsu Model 1601 ia a rugged 
analog multimeter, featuring water-resis- 
tant construction, AC/DC volts to lOkV 
(with optional HV probe), 20A AC/DC, 
and complete fuse and overload relay 
protection. Ideal for bench orportable use. 
OmnitronixLtd. ,2410 Dun win drive, Unit 
4, Mississauga, Ontario L5L 1J9, (416) 
828-6221, Fax 828-6408. 
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New Digital Multimeter 


PC Calibration Software 



The RCC 360 digital multimeter is water- 
resistant and drop-proof, and features DC 
voltages to 100V, AC voltages to 750, 
AC/DC current to 20A, resistance ranges 
and a diode test. The sampling rate is 2.5 
times per second. RCC Electronics, 3 10 
JudsonSt.,Unit 19, Toronto, Ontario M8Z 
5T6, (4 16) 252-5094, Fax 252-303 1 . 
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New MET/CAL automated calibration 
software from Fluke allows the use of a PC 
for calibrating test equipment. It provides 
performance previouslyavailbaleonly with 
a dedicated IEEE-488 instrument control- 
ler. The operator simply selects a code, 
which will then automatically handle all 


parameters of instrument control and test- 
ing. Fluke Electronics, 400 Britannia Road 
E, Unit # 1 , Mississauga, Ontario L4Z 1 X9, 
(4 16) 890-7600, Fax 890- 6866. 
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PROFITS! 

BUILD TEAM SPIRIT! 
RECOGNIZE VOLUKTEERS! 
REWARD YOUR EMPLOYEES! 
GET YOUR COMPANY 




At The Pin Factory, we can help you pin down your business with 
our custom lapel pins, charms, key chains, souvenir spoons, belt buckles, 
money clips and other pressed metal products, manufactured with the 
newest production equipment available. 

We can help you create your own special "one-of-a-kind" item. Special 
die cutting will give your item a custom shape, in virtually any colour of the 
rainbow. Choose from our wide range of production materials, including 
precious and semi-precious metals. 

We give competitive pricing, quality products and efficient, courteous service 
on all your orders, large or small! So call us today and let us show you 
how we can help you pin it down! 

THE RIN 

9752 — 47 Avenue, Edmonton, Alberta T6E 5P3 
Phone: (403) 435-5944 FAX: (403) 437-4105 












HANDS-ON SHOW AND CONFERENCE 


FOR COMPLETE DETAILS SEE THE NOVEMBER ISSUE OF COMPUTERS IN EDUCATION 


MAGAZINE 


• 83% of previous 
ittendees indicated 
that they will return 

• 84% of previous 


• 130+ system • 
computer lab * 

• 100 educational 
microcomputer 
exhibitors 

• Demonstrations of 
the latest products 
in microcomputer 


attendees indicated 
that they will recom- 
mend colleagues to 


attend next year 
> 86% of previous 


attendees ranked 
the computer lab 
excellent or good 


education 

• Full line-up of speakers 


COMPUTERS IN EDUCATION ’90 IS JOINTLY SPONSORED BY 

COMPUTERS IN EDUCATION MAGAZINE, KENNETH MARSKELL PUBLISHER, 

AND ECM EXHIBITION & CONFERENCE MANAGEMENT LTD. PAUL DAY PRESIDENT. 


FOR INFORMATION COMPLETE AND RETURN TO: 

Attention: Thomas Sockett, Computers in Education '90 
1599 Hurontario Street, Suite 301 , Mississauga, Ontario, L5G 3H7 


FOR 

COMPLETE 

INFORMATION 

PHONE 

(416)274-5505 
OR FAX 
(416) 274-0060 


YES I'M INTERESTED IN EXHIBITINGD YES I'M INTERESTED IN ATTENDING^ 
Surname First Name 


Title 

Instrtution/Company 
Address 


City 

Telephone ( ) 


Postal Code/Zip 


For Your Information Continuedfrom page 38 


True RMS DMM 

Goodwill Instruments offers the 
GDM8045G bench-type digital multi- 
meter, featuring true RMS measurements 
4 1/2 digit LED display, a 20 A current 
range and 1200V voltage range. Also in- 
cluded is a diode tester and resistance ran- 
ges. Accuracy is 0.3% typical. Duncan In- 
struments CanadaLtd., 121 Milvan drive, 
Toronto, Ontario M9L 1Z8, (416) 742- 
4448. 

Circle No. 24 on Reader Service Card 

Programmer-Tester 

The AR-9830 Universal Programmer- 
Tester from American Reliance is 
designed to work in conjunction with a PC 
or compatible computer, and provides 
programming of E and EE PROMs, 
bipolar PROMs, PLDs, and 8748/8751 
micro-controllers. It also functions as an 
IC tester that checks most TTL and CMOS 
ICs and DRAMs. BCS Electronics, 680 
Alness St., Unit 7, Downsview, Ontario 
M3J2S2, (416)661-5585. 
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Fibre Optic Line 



Protective splice covers for aerial applica- 
tions and preterminated pigtail cable as- 
semblies have been added to the M Dorran M 
line of reusable, mechanical fibre optic 
cable splices from 3M. The preterminated 
pigtail assembly and mechanical splice 
eliminate difficult fusion splicing. 3M 
Canada Inc., Electronic Products, PO Box 
5757, London, Ontario N6A 4T1, (519) 
451-2500. 

Circle No. 27 on Reader Service Card 



Portable Static Meter 


The Charles water Static Surveyorfeatures 
non-corroding gold sensors and an easy- 
to-read analog display. Charges over 
500V are read by holding the device within 
2" and pressing a button. The unit is 
powered by a rechargeable battery and has 
an accuracy within 20%. Charleswater 
Products Inc., 93 Border St., West New- 
ton, MA02165, (617) 964-8370, Fax (617) 
964-0172. 
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Value Priced Oscilloscopes 


20 MHz DUAL TRACE 
OUR MOST POPULAR SCOPE! 


Features built-in component tester ideal 
for troubleshooting solid state circuits and 
components with no circuit power; 80 x 
100 mm high luminence CRT: TV sync 
measurement for vertical and horizontal 
circuitry. Sensitivity ImV/div. 

Dimensions: 6.4”x1 1 .5”x1 4”. ** — 

MODEL NO. 33330 $595. 


15 MHz PORTABLE 

Dual trace, rechargeable battery or 
AC operation. 3.5” CRT. TV video 
sync filter, sensitivity 2mV/div.. 
carry handle. o n 

MODEL NO. OS615S $829, 



35 MHz DUAL TRACE 

Features fast sweep time, high brightness 
80 x 100 mm CRT display, stable display 
of Ch.A and Ch.B waveforms, single trace 
viewing, sensitivity 1 mV/div. a r\ 

MODEL NO' OS635 $849. 

Set of 1 :1 /1 0:1 switchable probes S59. 



50 MHz also available. Please add Si 5 for shipping and handling. 

Order by phone or mail. Credit card, money order, cert, cheque or C.O.D 

Ontario residents add 8V> P.S.T. 



KB ELECTRONICS 

1428 Speers Road, Oakville, Ontario L6L 5M1 
Tel: (416) 847-8588 • FAX: (416) 847-8598. 


ASK FOR 
OUR FREE 
CATALOGUE 
TEST BENCH 
EQUIPMENT 
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F E A T U R E 



This month we’ll start looking atthe machine language driver forthe 
PC serial port card.This will includethe mysterious and justifiably 
feared interrupt handler mechanism. 

STEVE RIMMER 


W ith the design of a PC serial port 
behind us, we can start looking at 
the software to drive the serial port card. 
Obviously, the exact nature of the 
software, and where it will reside, will be 
determined by you application. However, 
this discussion will show you how to write 
drivers for hardware which require that the 
software really tickle things at a very low 
level. 

The serial card, like most of the more 
interesting PC hardware peripherals, is an 
asynchronous device. There’s no telling 
when data will appear at it, nor how much 
of it is likely to turn up at a time. As such, 
we have to find sneaky ways to deal with 
its requirements of the computer. 

Interrupts for Free 

As we have discussed, the serial port card 
can be dealt with in a number of simple 
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ways, most of them involving “polling” 
the status port of the card to see if there’s 
data waiting in the input buffer. Thephrase 
“input buffer” may be a bit misleading 
when it comes to the 8250, the buffer 
which the chip provides is only one byte 
long, which isn’tmuch of adata stash. 

The problem with polling the port is 
that the program doing the polling has to 
check the port at least as frequently as the 
data is likely to come in, and it has to be 
able to handle any data it finds in the inter- 
val between two incoming characters, or 
data will be lost and the information being 
transmitted over the serial port will be 
seriously mangled. On a good day this 
simply means typing up your whole com- 
puter is a largely mindless task. On a bad 
day it doesn’t work at all — if the baud rate 
is high enough or the data handling 
process complex enough, polling univer- 


sally falls apart. 

This is why the 8250 provides for an 
interrupt driven strategy as well. The chip 
can be programmed to throw an interrupt 
every time a byte comes in, such that the 
computer can stop what it’s doing, save its 
registers, get the byte, handle it, restore its 
registers and return to what it was up to, all 
without the operator of the machine know- 
ing thatanything has happened. 

The usual function of an interrupt 
driven serial program is to store the in- 
coming bytes in what is called a ‘ ‘circular 
queue’ ’ . This may take a bit of explaining. 
While serial data frequently comes in at a 
rate which exceeds the ability of the host 
software to process it, it rarely does so for 
any length of time. For example, 
XMODEM style file transfers work by 
sending a block of data, say one hundred 
and twenty-eight bytes, and then waiting 
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for an acknowledgement from the other 
end of the conversation before sending 
another block. Even if the block itself 
comes down the wire very quickly, the 
receiving end will have a chance to 
process it — in this case, possibly to write 
the block out to a disk file, in the interval 
between acknowledgements . 

The only difficult part is being able to 
stash the bytes somewhere until the pause. 
This is how the interrupt handler works. It 
maintains three things which it works 
with. These are the data buffer , the head 
pointer and the tail pointer. If you under- 
stand these you’ll have a much better idea 
of how to successfully process 
asynchronous data from any external 
hardware device. 

For what it’s worth, the data from a 
PC’s keyboard is handled in exactly this 
way. 

The data buffer can be any length. 
Let’s say that it’s five hundred bytes long 
for the moment. This would not actually 
be a very good choice for most applica- 
tions — the buffer size should be a multi- 
ple of the block size in which your data is 
likely to appear, but it will do for this ex- 
ample. 

The head pointer and the tail pointer 
start by pointing to the start of the buffer. 
The buffer is said to be empty initially . 

When a character comes in, it’s 
placed where the head pointer points. The 
head pointer is then passed through an in- 
crement routine which increments it and 
then checks to see if it has exceeded the 
end of the buffer, which it will not have 
done, as there are still four hundred and 
ninety-nine bytes free. If it had exceeded 
the end of the buffer the increment routine 
would reset it to point to the beginning. 
After five hundred bytes, the next byte 
which comes along will automatically 
overwrite the firstby te in the buffer. 

The buffer thus behaves like a cir- 
cular carousel as far as the data is con- 
cerned. As it’s incremented, the head 
pointer always runs around the buffer. 

At the same time as all this is happen- 
ing, hopefully, there will be a foreground 
task which takes bytes out of the buffer. It 
does this in much the same way. It checks 
to see that the head pointer and the tail 
pointer do not point to the same location, a 
condition which would indicate that the 
buffer was empty. Assuming that this is 
not the case, the code which retrieves data 
fetches the byte currently pointed to by the 
tail pointer and then runs the tail pointer 
through the aforementioned increment 
routine. 
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As you can see, then, the tail pointer 
will chase the head pointer around the cir- 
cular queue, the gap between them grow- 
ing and shrinking based on the difference 
between the speed at which data is appear- 
ing at the serial port and that of the 
software which is handling it in the 
foreground. However, as long as the buff- 
er is big enough to allow for this slack, no 
data will ever get overwritten. By the time 
the head pointer returns to the start of the 
buffer, the tail pointer should have 
retrieved the bytes that were there. 

Having the head pointer overrun the 
tail pointer is really the only potential fail- 
ing of this system. This will happen if the 
program which fetches the bytes consis- 
tently does so at a slower rate than the data 
appears at the serial port, and if this 
process continues long enough to fill the 
buffer. Unfortunately, there isn’t really 
any way for the interrupt handler to cope 
with a buffer overrun condition which 
does not involve losing data. It has a 
choice of either refusing to handle any 
more input until the tail pointer moves, in 
which case incoming data will get lost, or 
it can overwrite the tail pointer, in which 
case previously stored data will get 
crunched. 

In writing software which deals with 
interrupt driven serial data, it’s important 
to make sure that the buffer is checked and 
cleared frequently, and that you allow for 
an interrupt driver data buffer which is big 
enough to handle the worst case of a 
foreground program going for lunch . 

A Byte of Code 

Here’s a simple interrupt handler in 
machine language. This is just the handler 
mechanism itself — there’s a lot of ancil- 
lary code which accompanies it. 

SERIO SIZEEQU500 

;THIS GOES IN THE C ODE SEGMENT 

SERIOHANDLERPROCFAR 

STI;ENABLE OTHER INTERRUPTS 

PUSHAX 

PUSHBX 

PUSHCX 

PUSHDX 

PUSHSI 

PUSHDI 

PUSHDS 

PUSHES ;S A VE AFFLICTED REGISTERS 
MO VAX, DAT A 

MO VDS, AX;GET THE LOCAL DATA 
SEGMENT 

M O VDX ,SERIO JB ASEPO RT 

IN AL fiX ;GET THE BASE SERIAL PORT 


;AND GETTHE BYTE WAITING 

MOVBX,SERIO_HEAD 

MO VSI JBX;H ANDLE HEAD POINTER 

CALLBUMPJPOINTER 

MOV SERIO_HE AD JBX 

MO V[SI],AL;SAVE BYTE 

CLI 

MOVAL,20H;SIGNALEND OF INTER- 
RUPT 

OUT20H,AL 

STI 

POPES 

POPDS 

POPDI 

POPSI 

POPDX 

POPCX 

POPBX 

POP AX ;RESTORE REGISTERS 

IRET;RETURN FROM INTER- 
RUPT 

SERIOHANDLERENDP 

BUMP_POINTERPROCNEAR;INCRE- 

MENT A POINTER 

PUSHAX 

MOVAX, OFFSET SERIO JBUFF- 

ER+SERIO_SIZE 

INCBX 

CMPBX,AX 

JGEBUMPJPTR1 

POPAX 

RET 

BUMPJPTRlrMOVBX, OFFSET 

SERIOBUFFER 

POPAX 

RET 

BUMPPOINTERENDP 

;THIS GOES IN THE DATA SEGMENT 
DGROUPGROUP_DATA,_BSS 
DAT ASEGMENT WORD PUBLIC 
’DATA’ 

SERIO_BASEPORTDW03F8H 
SERIOT AILD W OFFSET SERIOBUFF- 
ER 

SERIOHEADD W OFFSET 
SERIOBUFFER 

SERIO BUFFERDBSERIO_SIZEDUP(?) 

Through an as yet mysterious proces- 
ses, this bit of code will be called every 
time the 8250 senses a byte in its input 
buffer and thereby throws an interrupt. 
Now, this is a very simple serial interrupt 
handler — for one thing, it’s under the 
belief that the only reason that an 8250 in- 
terrupt might come down the pipe would 
be because a character is waiting. In fact, 
as we’ll see later on, there are lots of other 
reasons and it would be prudent to have 
the handler check the 8250 interrupt iden- 
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tification register to make sure that the 
dataatthe input bufferreally is valid. 

We’ll deal with that another time, 
however. 

When this function is called, the in- 
terrupt enable flag of the 8088 will have 
been switched off by the 8088. This 
means, for example, that if a keyboard 
character showed up while this routine 
was deliberating it would be lost. As such, 
the first thing to do is to turn this flag back 
on with the STI instruction. It’s desirable 
to disable interrupts for as brief a period as 
possible on a machine like the PC which 
relies upon them so heavily. 

The next thing to do is to preserve any 
registers which might get mangled in the 
course of executing the code of the hand- 
ler. We do this by pushing them onto the 
stack. It’s a good idea to just stick all the 
common registers up there, as in the 
course of developing an elaborate inter- 
rupt handler you may use registers you had 
not initially planned upon, which can lead 
to some spectacular system crashes that 
will be very hard to debug later on. 

The actual interrupt itself saves three 
words on the stack before the processor 
gets to our handler. These are the current 
instruction pointer and code segment, 
which the interrupt will require in order to 
return to place in the foreground code 
which it got interrupted from, and the flags 
register. As such, we can happily trash the 
flags register without preserving it ex- 
plicitly, as the 8088 does this one for us. 

The next task is to fetch the data seg- 
ment which the head and tail pointers and 
the data buffer live in. If this routine was 
part of a driver which was a resident code 
module, for example, everything would 
be in the same segment. In this case you 
would replace this 

MOVAX,_DATA 

MOVDS,AX 

with this 

PUSHCS 

POPDS 

The second version just makes the 
current data segment equal to the current 
code segment. The code segment is, by 
definition, the segment in which our hand- 
ler lives when it ’ s being executed. 

The next bit of code fetches the byte 
which has been received — the input buff- 
er of the 8250 lives at the base port ad- 
dress. We then fetch the head pointer 
value and save the byte to it. The 


BUMP_POINTER routine handles the 
circular increment process, as we’ve dis- 
cussed. 

In this case we don’t really use 
pointers but, rather, offsets into the serial 
data buffer. There’s a good reason for this 
— on an 8088 pointers are thirty-two bits 
long, or four bytes, while these offset 
values are only sixteen bits. Since our 
buffer is somewhat less than sixty-four 
kilobytes in length, about sixty-three and 
half kilobytes less — we can get away 
with sixteen bit numbers, saving some 
space and some code. 

The next bit of code is very 
mysterious. 

CLI 

MOVAL,20H 

OUT20H,AL 

STI 

This has to do with the 8259 interrupt 
controller chip in the PC, which we 
haven’t really had to deal with as yet. The 
8259 allows the PC to cope with multiple 
interrupt sources, serving as a traffic cop 
when multiple interrupts happen at once. 
It makes sure that each hardware interrupt 
winds up having the processor call the cor- 
rect vector, and it handles interrupt 
priorities. 

The 8259 must know when our inter- 
rupt is done so it can be allowed to fire off 
another one if needs be. The aforemen- 
tioned mysterious code is an “end of 
interrupt” signal. Because it would con- 
fuse the hell out of the 8259 if an interrupt 
happened in between these two instruc- 
tions, we turn off the interrupts for the 
brief time during which the end of inter- 
rupt is being passed to the interrupt con- 
troller. 

We’ll speak of the interrupt control- 
ler in greater detail in future installments 
of this series. 

The rest of the handler simply res- 
tores the registers and then returns from 
the interrupt. 

Vectors in Space 

While this should explain the mechanism 
of a very simple handler, there’ s still alotof 
additional code required to make this thing 
into a workable serial port hardware 
driver. As it stands, this elegant little hand- 
ler is sitting in space doing nothing be- 
cause the PC doesn’tknowof its existence. 

Next month we’ll look at how it gets 
hooked into the guts of aPC so that it really 
starts to grab those bytes and bounce them 
into thebufferof your choice. 
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• Exhibits # Demonstrations 
# Presentations • Workshop # Seminars 



at 


*3* Over 60 exhibitor presentations featuring 
equipment, software and systems, 
vs* Demonstrations by faculty and students from 
George Brown College. 

S3* Seminars covering introductory and advanced 
publishing operations. 


Friday, November 17 to 
Monday, November 20 
International Centre, 

(6900 Airport Rd., Mississauga) 
Toronto, Canada 


Over 60 exhibitors demonstrating the 
systems you need to produce print 
communications electronically 

For over 20 years, the Graphic Trade 
Show has been the printing industry's 
showcase for equipment, products, 
systems and ideas. Over 400 exhibitors 
will be showing at the 1989 show. 
Desktop/ electronic publishing is a 
distinctive new technology that is be- 
coming a major factor in print communi- 
cations. To satisfy the market's need for 
more information and a better under- 
standing of this high- tech printing 
technology, an exclusive desktop/ 
electronic publishing Show will oe 
featured in its own Hall at Graphic 
Trade '89. 


One registration fee covers entrance to 
The Desktop Centre as well as to 
Graphic Trade '89,one of the most 
comprehensive graphic/ printing exposi- 
tions in NorthAmerica. 

See what desktop publishing can do at 
a unique educational Workshop 
operated by George Brown College 

An unusual opportunity to see desktop/ 
electronic publishing technology and 

E roducts in action. Faculty and students 
om George Brown College, the leading 
educational facility for graphic arts will 
demonstrate what works and how. 

Learn what it's all about . . ask questions 
. . investigate the potential of desktop 
publishing for yourself and your 
company. 

Open to all Desktop Centre visitors. 


ELECTRONIC 
PUBLISHING SEMINARS 

Leading specialists in electronic pub- 
lishing at practical seminars in The 
Centre auditorium 

For an in-depth analysis of specific 
aspects of desktop technologies. The 
Desktop Centre will feature a program 
of seminars covering introductory and 
advanced desktop publishing subjects. 
Produced for the Centre by GAIM Plan 
and sponsored by Electronic Composi- 
tion & Imaging magazine, the seminars 
will be hela in the auditorium in Hall 6, 
the location of The Desktop Centre and 
the George Brown College educational 
workshop. 

For details on seminars (fees, speakers, etc.) 
contact GAIM plan: (416) 492 - 5777 or 
Fax: (416) 492 - 7595. 


Show Hours: 

Fri., Nov. 17 Sat., Nov. 18 Sun., 
Nov. 19 10 a.m. - 7 P.M. 
Mon.,Nov. 20 10 a.m. - 6 p.m. 

Registration Fee: $15. 
Desktop Centre registrants must 
enter via Entrance A, Hall 6. 
(Entrance facing Airport Rd.) 


THE DESKTOP CENTRE 

at Graphic Trade '89 
Produced by: Southex Exhibitions, 
a division of 

cj Southam Business Information 
y and Communications Group Inc. 

1450 Don Mills Rd., Don Mills Ont. 
M3B 2X7 

Telephone: (416) 445-6641.Fax 442 - 2077 


Sponsored by: Canadian Printing 
Industries Association/Printing 
Equipment & Supply Dealers 
Association of Canada/ 

L' Association Des Arts Graphiques 
du Quebec, Inc. 
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This newest addition to our computer line features the 
Intel 80386 SX 16 MHz microprocessor which uses 
a 1 6 bit external bus similar to the 286 AT compatible 
machines. However internally the 32 Bit 386-SX 
microprocessor is compatible with that of a 80386 
processor. Socketed for optional 80387SX co- 
processor. Features 1 MB onboard RAM (optionally 
expandable onboard to 2MB and 4 MB RAM). 
Processor speed 16 MHz (switchable to 8 MHz), 8 
expansion slots, Two serial ports, one parallel port, 
real time clock, one 1.2 MB floppy disk drive 
(optionally available with 5.25" 360K or 720K 3.5" 
floppy disk drive), 101 enhanced keyboard. Features 
a small footprint, yet ft can take as many cards and 
dives (including hard dives) as full-sized models. 

Since this machine has such 
extraordinary performance at such 
a low price, we believe it represents 
the best value in the market today. 


(16 MHz, 8-slot 386 System) 

Based on the Intel 80386 microprocessor, Phoenix 
BIOS, One 1.2MB Floppy Diskette Drive (Optional 
360K 5.25" Floppy Drive or 720K 3.5" Floppy Drive 
or 1.44MB 3.5" Floppy Drive), socketed for 80387 
math co-processor, 8 Expansion Slots, Two Serial 
Ports, One Parallel Port, Real Time Clock, Floppy 
Controller and Hard Drive Controller, 101 Enhanced 
Keyboard. Available with 32-bit memory in the 
following RAM configuarations: 2 Mb, 4MB, 8 MB, 1 6 
MB. Features a small footprint, yet it can take as many 
cards and drives (indudng hard drives) as full-sized 
models. 

Also available 

COMPACT 386-20 

a 20MHz version 
of the above configuration. 


(10 MHz, 3-slot XT Compatible) 

Based on the 16-Bit 10MHz 8086 microprocessor, 
Phoenix BIOS, Available with one 360K 5.25" Floppy 
or up to two 720K 3.5" Floppy Diskette Drive, 
socketed for 8087 math co-processor, 640K RAM, 3 
Fiil-Length XT Expansion Slots, Two Serial Ports, 
One Parallel Port, Real Time Clock, Also features 
On-Board Hercules Compatible Display Adapter, 
Floppy Controller and SCSI Hard Drive controller, key 
lock for system and case, 1 01 Enhanced Keyboard. 

Optional extras include 20 MB SCSI Hard Drive or 
40MB SCSI Hard Drive. 
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SPECIAL 

PERFORMER 8088 
(as described above but 
using 8088 CPU) 
8MHz — $499 
10MHz— $599 


BEST 

COMPACT 

386-16 

with 2 MB RAM 

$3195 
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Excel tronix 3 and 5 

• Basic BEST System - 
• BEST computer system boa 
• Hard drives and other peripherals car 
• All our systems < 


lExceltronix 
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(12 MHz, 3-sfots AT Compatible) 

Biased on the Intel 80286 microprocessor, Phoenix 
BIOS, One 1 .2MB Floppy Diskette Drive (Optionally, 
use up to two 3.5” 720K or 3.5" 1 ,44MB Floppy Drives 
in place of the 1.2 MB Drive), socketed for 80287 
math co-processor, 640K RAM (Optionally 
expandable to 1 MB onboard or higher using 16-Bit 
memory expansion cards), 3 Full-Length Expansion 
Sbts, Two Serial Ports, One Parallel Port, Real Time 
Clock, Roppy Controller and a Connors Hard Drive 
Controller, key lock for system and case, 101 
Enhanced Keyboard. 


(16 MHz, 8-siot AT Compatible) 

Based on the Intel 80286 microprocessor, Phoenix 
BIOS, One 1.2MB Roppy Diskette Drive (Optional 
360K 5.25” Roppy Drive or 720K 3.5" Roppy Drive or 
1 ,44MB 3.5" Roppy Drive), socketed for 80287 math 
co-processor, 640K RAM (Optionally expandable to 1 
MB onboard or higher using 1 6-Bit memory expansion 
cards), 8 Expansion Sbts, Two Serial Ports, One 
Parallel Port, Real Time Clock, Roppy Controller and 
Hard Drive Controller, 101 Enhanced Keyboard. 

Other BEST Compact 286 Models (which incorporate 
the above standard features) are: 

COMPACT 286-8: Runs at 8MHz 
COMPACT 286-10: Runs at 10MHz 
COMPACT 286-12: Runs at 12MHz 


SPECIAL 

PERFORMER 286/10 - 3 

(as above but 10 MHz) 

$699 

With 40 Meg Conners 
Hardrive (28mS) 

$995 


SPECIAL 

COMPACT 286-12 

$899 _ 


COMPACT 286-12 
12 MHz version with 40 Meg 
Conners Hardrive (28mS) 

$1395 
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s — 5 years parts and labour 
the original manufacturer’s warranty 


Canada with 




321 College Street, Toronto 

433 Horner Avenue, Unit 12, Etobicoke, M8W4Y4 (416) 252-8543 FAX (416) 252-5124 
360 Albert Street, Suite 1 51 0 Ottawa, K1 R 7X7 (61 3) 235-2378 FAX (61 3) 235-241 6 
Halifax: (902) 454-0052 Edmonton: (403) 483-4271 Montreal: (514) 849-5872 


ELITE 386-33/0 

Exceltronix introduces the BEST 
ELITE 33 Mhz 80386-0 Wait State 
with Cache Memory at an 
incredible introductory price offer. 

Basic ELITE 386-33/0 System includes: Intel 
80386 32 Bit Microprocessor, 32K cache 
memory, 0 wait state, 1 1 .2 Meg Floppy Disk 
Drive (optional 360K 5 1/4" Floppy Drive, or 1 .44 
MB 3.5" Floppy Drive), Socketed for 80387 math 
co-processor, 8 expansion slots, 2 serial ports, 
1 parallel port, real time clock, floppy controller, 
hard drive controller, heavy duty power supply, 
101 enhanced keyboard. Available with the 
following memory configurations: 1 Mb, 2 Mb, 4 
Mb, 8 Mb, 16 Mb of 32 Bit on board memory. 
Attractively packaged in a tower case with lots 
of room for expansion. Includes 1 Mb of Ram. 

ONLY 

$2995 

For systems which have the same features 
except have no cache memory see our AVX 
386-20 (1 Mb) at $1 ,995 or our AVX 386-1 6 
(1 Mb) (not in tower case) $1,695 (see page 3 
for details). 
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IBM PC, IBM XT and IBM AT are Registered Trade Marks of IBM Canada Ltd. 
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CANADA s LARGEST BBS 


THOUSANDS OF PROGRAMS 


MACINTOSH 


NOVELL NETWORKS 


MODEMS 


APPLE II GS 


SAVINGS 


AMIGA 


SERVICE 


ATARI ST 


MUCH MORE 
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